Vol. XX XIII, No. XII London New York Paris 85 Cents a Copy 


a — ERR USD eS ma ete eae 


ha MNase Se 


ha ee | Kencnce.« 


DECEMBER, 1928 


CIRCULATION THIS ISSUE 
32,422 COPIES 


fie SR tele Re! 





ee enters 


<= a, 


So 


r 
e t 
' 

¢ 

a 

i 4 


| 


| SARA ate 


ee ee 


i 
4 





— 


i | 
wise 


rN 


— 
w. 


= — 
see ) x iy 


MMMM MUMIA 


4 
VAN 
“4 
a | : - : 
y a . Se Yk. Pe. I 
% 


CZ LL” Udddiddliisididdlidddlthtiddiiiidiididiiiidelltliciillddediiiiiiiiia 


THE FAMOUS QUEBEC BRIDGE WHICH SPANS THE BROAD ST. LAWRENCE IS 
SPRAY PA/!NTED PERIODICALLY TO PREVENT FORMATION OF RUST 


er nmercnmmmnnns AC ena 





Colorado Portland Cement Mill Second Musconetcong Tunnel 
Model of Its Kind Nears Completion — 

: GC. H. Vivian R. G. Skerrett 
Refrigeration Essential in Blowing Bev e Bottles 
Candy-Mak.ing | By Machine 
W. J. McCloskey S. G. Roberts - 


(TABLE OF CONTENTS AND ADVERTISERS’ INDEX, PAGE 26) 

















Adv. 2 COMPRESSED AIR MAGAZINE Vol. XX XIII, No. XI 





n-762-LC 
Breaking ice from city street using Waukesha engined I-R Compressor 





Out Ice in the gutter causes flooded 
streets with the first thaw. Pro- 

gressive street departments 

of the have demonstrated that portable 
Gutter compressed air plants and pneu- 
matic tools as shown above, do 
six times as much work as hand 
pick methods and at less cost. 
Waukesha Engines are used in 
all I-R Portable compressors. 


Waukesha Heavy Duty Industrial Type Engines 
are particularly adapted to this kind of work. They 
are rugged and reliable, start easily andrun perfectly 
in winter weather, are simple in operation and low 
in upkeep. Having genuine “Ricardo Heads,” 
they are more powerful than any other engine of 
their type and more economical of fuel. Write for 
“Bulletin No. 556,” a book telling all about them. 





“[T-Head Engines—they take better care of themselves.” 











N-880-LC INDUSTRIAL EQUIPMENT DIVISION 


WAUKESHA MOTOR COMPANY 
Waukesha Wisconsin 
New York Tulsa Houston San Francisco 
8 W. 40th Street C. F. Camp Co. Portable Rig Co. C. A. Watts 





Exclusive Builders of Heavy-Duty Gasoline Engines for Over Twenty Years 
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Six new reasons 
for buying 


Prest-O Lite 


DISSOLVED ACETYLENE 





‘Tie FACT that Prest-O-Lite could be 
readily obtained direct from plants or 
warehouses in most of the industrial centers 
of the country has been one reason for its 
tremendous success. 


But the nation-wide demand has been 
steadily growing. To keep pace with this 
increased business, six new manufacturing 
plants have been placed in operation during 
the past year. 


And now, with a total of 35 plants and 
100 warehouses, Prest-O-Lite is equipped to 
render industry even greater service. 


THE PREST-O-LITE COMPANY, INc. 
Unit ef Union Carbide UCC and Carbon Corporation 


Genera Orrices: Carbide and Carbon Building 
30 East 42d Street, New York 
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“Who is that man?” 


“This is Mr. Robertson, Consulting Engineer 
of The Linde Air Products Company,” said the 
Chief Engineer. 


““When we found that our latest alloy re- 
quired an entirely new procedure for welding, 
we called the Linde Company for help. They 
submitted the problem to their Research Lab- 
oratories, who have worked out a way to weld 
this new alloy successfully. 


““Mr. Robertson has furnished us with what 
they call a Procedure Control—detailed instruc- 
tions for doing the work. These are specimen 
welds made by their new method. We’ve just 
finished testing these coupons for tensile strength. 
Every one broke outside the weld at a figure 
far beyond our maximum requirements.” 


UNDREDS of practical and theo- 
retical problems involving the 
Oxy-Acetylene process are constantly 
being studied in the Union Carbide 
and Carbon Research Laboratories. 
The results of these studies as well as 
help on any special problems that 
may come up are available to Linde 
customers through Linde Process 
Service. Linde Process Service is one 
of the reasons that Linde Oxygen is 
the leader in its field. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide UCC} and Carbon Corporation 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


54 PLANTS - 98 WAREHOUSES 
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Listed as standard by the 
Underwriters’ Laboratories, Inc. 

















A standard drum of Carbic con- 
tains forty cakes, size No. 20. 
Carbic is distributed by the Union 
Carbide Sales Company through 
its national chain of warehouses. 





COMPRESSED AIR MAGAZINE Vol. XXXIII, No. XII 














A continuous 
supply of acetylene 
at very small cost 


HE Carbic Portable Generator* 

furnishes a continuous supply 
of low pressure acetylene. The 
initial investment is small and it is 
extremely economical to operate. 


It is so simple in construction it 
can be charged in three minutes. 
It weighs only 200 pounds fully 
charged. It has unusual safety 
features. If knocked over, the water 
runs out and generation stops im- 
mediately. 


With a Carbic Portable Genera- 
tor and a stock of Carbic you are 
always assured of an uninterrupted 
supply of acetylene for any ordinary 
welding or cutting work. 


Send for our new catalogue. 


OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 


New York City, 30 East 42d St. Chicago, Peoples Gas Bldg. 
San Francisco, Adam Grant Bldg. 


CARBIC 
GENERATOR 


For Oxy-Acetylene Welding and Cutting 


*Anyone having a Carbic Generator is entitled to Oxweld 
Generator Service. Phone or write our nearest district office. 
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entirely unnecessary to use special swing 
joints or expansion bends. They assure 
a strain-free line that neither pulls apart 
nor buckles when temperature changes 
cause the pipe lengths to contract or ex- 
pand. 

Victaulic Couplings make it possible to 


VICTAULIC 
COUPLINGS 


**For every joint 


on the line’’ 


HIS oil line at Maracaibo connected 

with Victaulic Couplings is constantly 
subjected to distortions as the dock on 
which it is laid weaves under the action 
of waves and tide. Its working pressure is 
900 pounds. The temperature of this load- 
ing line varies under the tropic sun of mid- 
day and the cool nights. In spite of these 
severe service conditions, not a coupling 
has leaked since the line went into service. 


* * * 


Victaulic Couplings combine a high de- 


lay pipe lines at least cost, at record speed 
and with unskilled labor. Their use has 
been standardized by many leading com- 
panies in the petroleum industry. Gas, 
water, mining and sanitary engineers specify 
them for a wide range of uses. They are 
all-purpose couplings for every joint on 
the line—unequalled for economy in pipe 
line construction and immune to injury 
under service conditions that breed trouble 
for other types of lines. 


Supplied in all sizes from 34 inch up for 
steel, wrought iron and cast iron pipe— 
for all pressures from vacuum to ten tons 


gree of flexibility with freedom from leaks. 
They care for contraction and expansion 
of the lengths they connect and make it 


pressure per square inch. Victaulic Fittings 
make it easy to connect the line with all 
types of existing lines. 


VICTAULIC COMPANY OF AMERICA 
26 Broadway, New York 


Western Distributors Distributors for Ohio 


SMITH SEPARATOR COMPANY CASE HARDENING:SERVICE COMPANY 
Tulsa, Oklahoma Cleveland, Ohio 


Distributors for New England 
EASTERN SERVICE COMPANY 
Boston, Mass. 


Distributors for Pa., Md. and W. Va. 


JOINER IRON WORKS 
Clarksburg, W. Va. 








Distributors for Minnesota, Wisconsin 
F. S. VAN BERGEN 
Minneapolis, Minn. 


Distributors for Illinois, Indiana 
BELL & GOSSETT 
Chicago. Ill. 


Canadian Distributors 


D. B. MCWILLIAMS 
Toronto, Canada. 


For detailed information 
and list of uses and users, 
“5 fillin and mail the coupon. 








VICTAULIC COMPANY OF AMERICA 


FLEXIBLE LEAK-PROOF 26 Broadway, New York 


Please send Victaulic Bulletin No. 5. 
PO i 5k. sci dnsein che ea eadne scares Keenan 


All-Purpose 
Coupling. 








“For every acc SPAT. OFF. 
jointjon the PP TE 
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line’ 


FOR CRUDE OIL : 








PIPE COUPLINGS 
GAS + WATER * SEWAGE : 
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Atlanta 
Birmingham 
Boston 
Buffalo 
Butte 
Chicago 
Cleveland 
Dallas 
Denver 
Detroit 
Duluth 
EI Paso 
Seattle 
St. Louis 











One of the oil engine 
generating units fur- 
nishing power for two 
Parker rotary saws, six 
edgers, two gang saws, 
six 10-ton cranes, and 
various pumps, grind- 
stones, suction fans, 
etc. There are two o 
these PR vertical oil 
engine units. 


Hartford 
Honolulu 
Knoxville 
Los Angeles 
Manila 
Newark 

New Orleans 
New York 
Philadelphia 
Picher 


Pittsburgh 
St. Paul 
Washington 
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Since 1916 the firm of Grenci and Ellis, Inc., 
has been producing stone for the great Cathed- 
ral of St. John the Divine. To fulfill a contract 
of this kind profitably, the utmost in mechanical 
efficiency and low power cost is necessary. To 
obtain this economical power, the plant was con- 
verted from steam to oil engine equipment. In- 
gersoll-Rand Solid-Injection Diesel Engines were 
chosen. 

The equipment consists of two 250-hp. oil en- 
gines direct-connected to A. C. generators, and 
two 110-hp. direct-connected oil engine com- 


Pottsville Sherbrooke Brussels Madrid Sao Paulo 
Salt Lake City Sydney Buenos Aires Manchester Sekondi 
San Francisco Toronto Calcutta Melbourne Semarang 
Scranton Timmins Copenhagen pions. no aw 
Monte oera a 
INGERSOLL-RAND COMPANY Oruro Stockholm 
11 BROADWAY NEW YORK Oslo T a 
Kirkland Lake Amsterdam Kalgoorlie Paris Tokyo 
Montreal Antofagasta Kobe Rangoon Tucuman 
Nelson Barranquilla Lima Rio de Janiero Valparaiso 
Vancouver Batavia London Santiago Vienna 
Winnipeg Bombay Havana Durban Iquique 
Mexico Johannesburg Giasgow 
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Granite 














pressor units that furnish air for the drills, etc. 
) For 868,420 horsepower-hours of service, the total 
outlay for fuel and lubricating oil has been only 
$4,494.28. This charge amounts to but $0.00518 


The oil engine com- 








per horsepower-hour. pressors furnish air for 
all the rock drills in the 
quarry. They also op- 
> erate the pneumatic 
: . surfacers and the tools 
' The replacement of the piston drill by the —- che. Cuan shed. 
. hammer drill for channeling has effected a tre- in this shed, and each 
mendous saving in the production of granite. a 

‘ This cost has now been further reduced by the 

j 


conversion from steam to oil engine equipment. 


Ingersoll -Rand 
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#7) for Every Purpose 

































































a. oe at Aetcible \ \ ie 


Day In and Day 


Out Service 


In the making of artificial ice 
the Artesian Ice Company, Ind., 
Ft. Madison, Iowa use a Worth- 
ington Air Compressor direct 
coupled to a model L4 Contin- 
ental motor rated at 31 h. p. 


They have found the dependable 
day in and day out service so 
essential to best results in this 
field is secured with certainty 
through such a combination. 


A Noteworthy Red Seal Continental Industrial Products will 
Engineering Tribute be on exhibit at the Cleveland Road Show. 


‘The Seal of Successful Perform- 
ance awarded Heavy Duty Red 
Seal Continental engines is a 
tribute to their enduring econ- 
omy and dependability through 
years of service. 








CONTINENTAL MOTORS CORPORATION 
INDUSTRIAL EQUIPMENT DIVISION 
Office and Factory: Muskegon, Michigan 

The Largest Exclusive Motor Manufacturer in the World 


ontinental Motors 
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fg \\Greatest Name in Rubberly 


He walked the streets in downpouring rain in a strange garment 
of rubberized cloth. 








Charles Goodyear, from 
a contemporary portrait 


Hle met the jeers of the world with a faith that neither disaster nor 
seeming disgrace could conquer. 

He laid upon the altar of his work all the dear things of life— 
health, family, friends, fortune, happiness. 

He was cast into prison for debt. 

He felt himself “appointed of God.” 

He discovered the vulcanization of rubber. 


His name was Charles Goodyear. 


IN the immense and farflung industrial structure 
that is Goodyear today, an army of workers 
labors to enlarge Charles Goodyear’s discovery. 


In cities that he never saw — quite possibly of 
which he could not even dream—and in an en- 
terprise he did not found, his spirit abides where 
his name finds greatest honor. 


Deservedly the greatest name in rubber in the be- 
ginning, through the work of the man, Goodyear 
is today no less deservedly the greatest name in 
rubber through the work of the institution which 
followed the path he pioneered. 


©Ghe name Goodyear is greatest in invention 


The work of Goodyear, the institution, has been 
noteworthy not only in the case of tires, but equally 
in those industrial products whose duty is the con- 


servation of energy and the transmission of power. 


In the matter of belting, for example, the quality 
of Goodyear manufacture has produced a value 
and a usefulness that have won decisive leadership 
for Goodyear conveyor belts. 


The same fixed principle of use and value is rapidly 
winning a comparable position for all Goodyear 
mechanical rubber goods—power transmission 


belting for industry and for the farm; hose for 
every imaginable purpose, from garden sprinkling 
to dredging; a long line of moulded goods; 
packing for pipes and engines; blankets and rollers 


for printers and lithographers, rubber bands, and 
railroad supplies. 


There is hardly an industrial plant in the world 
that does not know the name of Goodyear. 


Wherever that name is known it signifies the 


highest quality in materials and workmanship, and 
also a scientific service of specification, installation, 
and conservation. This service of analysis — called 
the Goodyear Plant Analysis Plan—is the special 
duty of the G. T. M.— Goodyear Technical Man. 


An expert on rubber mechanical goods for industry, 
the G. T. M. is trained to combine his knowledge 
of Goodyear products and what they can do, with 
your knowledge of what your individual operations 
require, and to recommend the particular Goodyear 
product that will do your work at the lowest pos- 


sible cost. 


“Ohe name Goodyear is greatest in usefulness 
This is a young company — eager, alert, forward- 
looking—this company that today uses nearly one- 

seventh of all the crude rubber produced annually 

on the earth, almost 50% more than is used by 


any other mani 


It has come along no royal road in its march to 
leadership, but often through trial and travail like 
that which Charles Goodyear himself endured. 
But it has had his conquering spirit in its heart. 
And it has had the devoted service of thousands 
on thousands of loyal men who respond to that 
spirit. It has had the trust and good-will of mil- 
lions of people who have tested its work and word, 
and found them worthy. 

It will keep all these, because it knows whereof 
they spring. 

In the beginning, by force of discovery, Goodyear 
was the greatest name in rubber. 


By force of usefulness, to its own and to all people, 
Goodyear is the greatest name in rubber today. 





GOODS TVEAR 


Copyright 1928, by The Goodyear Tire & Bubber Co., Inc, 
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The two Cameron Centrifugal Pipe Line 
Pumps which constitute the original in- 
stallation at the Midway Station. 


The Midway Station of the gee 
Atlantic Pipe Line Company 
located near Odessa, Texas. | 








FLEXIBILITY 


—a feature of Cameron 
Pipe Line Pumping Plants 


When the original Cameron pumping unit was installed 
at the Midway Station of the Atlantic Pipe Line Company 
near Odessa, Texas, two No. 5 “HMT™ four-stage pumps, 
running in series, handled 34,000 barrels of oil per day through 
10” line. 

Another Cameron—a No. 6 “HMT™ four-stage pump— 
has since been installed to operate in conjunction with the 
original pumps. The station now puts 50,000 barrels through 
the same line. 

This was accomplished without additional expersive 
accessory equipment or storage tanks, and with cnly a small 
addition to the building. 

Cameron Centrifugal Pipe Line Pumps have many other 
money-saving features. 


A. S. CAMERON STEAM PUMP WORKS 








11 Broadway New York City 
The motor room of the Midway Station. The electric motors we os 
separated eans +: Offices in principal cities the world over 
= weet: ee by oo of a steel jpescaee Burre Cleveland El Paso New Orleans St. Louis _ 
Birmingham Dallas Los Angeles Pittsburgh Salt Lake City 
Chicago Denver Mexico City San Francisco Tulsa 
Canadian Ingersoll-Rand Co., Limited Ingersoll-Rand Co., Limited 


[10 Phillips Square, Montreal, Quebec 165 Queen Victoria Street, London, E.C.4 


Cameron Pumps 
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Of All Belt Drives 


can be better handled, more economically handled, with 


“1788 Highflex” 


HETHER in heavy service or light—high speed 

or low—small pulleys or large — steady or in- 
termittent loads—indoors or out—ninety-nine times 
out of a hundred this universal belting will reduce 
your annual belt costs! 


vememeanaaatdl 





No shutdowns due to excessive stretch or slipping; 
no burnt-out bearings; no pulling out of fasteners 
or clamps; no bootlegging; no seams to open up; 
not affected by atmospheric changes. 


Standardize on “1788 Highflex!” The saving in 
inventory carried will be far in excess of 
the few cents saved by carrying cheap 
belts—and you are insured against costly 
misapplication. 


THE B. F. GOODRICH RUBBER COMPANY 
Established 1870 Akron, Ohio 


odrich 


“1788 Highflex” Belt 









| 
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Two Books 


FOR USERS OF EXPLOSIVES 


VERYONE who is interested in movin 

materials with explosives can find helpful 
information in two ks that we have re- 
cently issued. 


“Modern Blasting in Quarries and Open Pits” 
is a volume of 170 pages illustrated with many 
paeere and ee: It is based entire- 
y upon observation of successful blasting 
practice at many of the country’s most im- 
portant operations. Its 21 chapters cover such 
subjects as: Drills and Drilling; Blasting by 
the Tunnel Method; Blasting for Trap Rock, 
Ballast and Gravel; Shale, Sand and Silica 
Quarries, and Gravel Pits; Quarrying for 
Cement Rock and Flux Stone; How to Increase 
Production and Lower Production Costs; Cost 
Reduction Through Accident Prevention. 


“Drilling and Blasting in Some American 
Metal Mines”, 197 pages, is a study of methods 
in 90 leading mines. It presents in condensed 


form the results of the work of hundreds of 
the country’s foremost mining engineers. It 
is arranged and tabulated so that you can find 
out quidhly how others are solving problems 
that trouble you. The first section of the book 
gives information about each mine that will 
enable you to determine which of the opera- 
tions discussed encounters conditions similar 
to your own. In the last section are drilling 
we blasting diagrams showing the position 
of the holes, order of detonation and size of 
charges. The third section is composed of in- 
dexes that make it possible to locate the in- 
formation you want quickly and easily. 


Either of these books will be forwarded to 
men in positions involving the use of explo- 
sives. Please use the coupon below. 

For information on other explosives and blasting 


supplies, see pages 170 to 172 of the 1928 Keystone 
Metal Quarry Catalogue. 


HERCULES POWDER,COMPANY 


Sales Offices: Allentown, Pa., Birmingham, Buffalo, Chattanooga, Chicago, Denver, Duluth, Hazleton, Pa., Huntington, W. Va.,Joplin, Mo., 
Los Angeles, Louisville, New York City, Norristown, Pa., Pittsburg, Kan., Pittsburgh, Pottsville, Pa., 
St. Louis, Salt Lake City, San Francisco, Wilkes-Barre, Wilmington, Del. 








Hercules Powder Company, Inc., 982 King Street, Wilmington, Delaware 


Gentlemen: 


I am interested in the effective use of explosives for: 


( ) Underground Mining ( ) Tunneling 


( ) Quarrying 


( ) Open Pit Mining 


Please send me without charge your latest book on the subject. 





Position 
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Ingersoll-Rand air motor hoists have established a reputation 
for reliable and economical service on hundreds of different 
hoisting jobs. Their rugged, compact construction avoids 
troubles and delays. 

The only attention needed is the occasional adding of oil 
to the oil chamber. The hoists are not injured by overloading— 
just remove the load and the hoists work as well as ever. An 
automatic safety brake positively holds a load at any point 
desired. 

There are seven sizes, capacities 500 to 20,000 Ibs. 


INGERSOLL-RAND CO., 11 Broadway, New York 


Offices in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 
10 Phillips Square, Montreal, Quebec 


Ingersoll-Rand 
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Sturdy narrow-gauge Western dump cars hauling from a rock cut on Missouri Pacific Railroad work. 


ROCK OR DIRT— 
















ed i i 
i 4. A. Kreis: & Sons 7 
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It’s all the same to Westerns 


On J. A. Kreis & Sons’ two million yard contract on 
the Missouri Pacific, one half of the excavation was 
rock. For this hard rock, Kreis & Sons and the sub- 
contractors, with but one exception, chose Western 
dump cars. Of 172 dump cars on the job, 148 were 
Westerns. 


The preponderance of Western Dump Cars on a job 
of such difficulties is evidence of their strength and 
ability to stand hard usage. They are of sound design 
and built of the best material by skilled car builders. 
They are built to stand the hardest work of the con- 
struction field, the mine, the pit and the quarry. 


Prices and specifications on request. Write today! 


Western Wheeled Scraper Company 
Aurora, Illinois. 
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Principal Offices 


Bowling Green Building 


No.l] Broadway 
New York. 
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New Mill of Colorado Portland Cement 


Company Model of Its 





Pneumatic Conveyor System and Use of Waste Heat for 
Power Generation Distinguish Plant at Boettcher, Colo. 


HE new plant of the Colorado Portland 

Cement Company, at Boettcher, Colo., 
is the most modern dry-process cement mill 
in operation today. Its all-around efficiency 
and the high quality and uniformity of its 
product stamp it as an outstanding example 
of cement-plant engineering. It should be 
of especial interest to the readers of these 
pages, because compressed air is a factor of 
major importance in its operation. It is one 
of nine plants owned and operated by the 
Ideal Cement Company of Denver. Three of 


the mills use the wet process, and six employ . 


the dry process. A tenth plant is now under 
construction at Saratoga, Ark. It is designed 
for the wet process. 

The Boettcher plant is situated seven miles 
from Fort Collins and 70 miles north of Den- 
ver at the eastern base of the Continental 
Divide. It is immediately adjacent to de- 
posits of calcareous shales, of the Cretaceous 
age, which furnish the necessary raw ma- 
terials. It has a capacity of 3,500 barrels of 
cement every 24 hours. Natural gas is used 
for fuel; and all power required, plus a sur- 
}rlus that is sold, is generated from waste 
heat from the kilns. The mill has been in 

operation since December, 1927. It represents 

An investment of approximately $2,000,000; 
and two years were spent in its construction. 
Portland cement is a complex compound 
which the calcium-oxide content is around 
67 per cent. The problem of manufacture is 
‘0 so mix the raw materials entering the kilns 
that the clinker which results from burning 
r calcination will contain this desired cal- 
lum-oxide percentage. The problem is 
simplified at Boettcher because the raw 
Materials can be quarried to yield essentially 
the required mix. It is thus comparatively 


fasy to maintain an almost uniform kiln feed. 
2595 





















By C. H. VIVIAN 





HERE has been much differ- 
ence of opinion among cement 
men in recent years over the 
merits of wet and dry proc- 
esses of cement manufacture. 
Many adherents of the wet proc- 
ess have held that it was far 
superior to the older method. 
Another group has maintained 
that this only appeared to be 
so because comparisons were 
being made between modern 
wet-process plants and some- 


what obsolete dry-process 
plants. 
Mr. Paul C. Van Zandt has 


proved that there is some truth 
in this, for the new Colorado 
Portland Cement Company’s 
dry-process mill, designed by 
him and described in this 
article, is recognized as ex- 
emplifying the latest word in 
economy and efficiency. 











This fact, together with the scarcity of water 
and other factors, was responsible for the 
selection of the dry process in preference to 
the wet process. The same materials that are 
used at Boettcher have been utilized by the 
Ideal Cement Company for 25 years at Port- 
land and at Concrete, Colo., so it was known 
from the start that a product of a high stand- 
ard of excellence could be turned out. 

The shales belong to the Niobrara forma- 
tion. They occur in stratified beds that dip 
approximately 20° to the east. The lime con- 
tent of the various strata shows considerable 
variation. Those at the western edge of the 


formation are high in calcium, while those at 
the eastern limit are low in this element. By 
drawing from both sections of the quarry 
simultaneously, it is possible to deliver to 
the crushers a raw material that requires 
little correction before entering the kilns. 
Some of the beds in the center of the forma- 
tion carry very nearly the desired lime con- 
tent. The company owns sufficient land to 
yield material for 100,000,000 barrels of 
cement by excavating to a depth of only 60 
feet. 

Drilling at the quarry is done with Arm- 
strong well drills. As shot down, the material 
is sufficiently broken up for handling. It 
is loaded by a Bucyrus 120-B electric shovel 
and a Marion 70 steam shovel into Easton 
11-cubic-yard, all-steel, pan-type quarry cars, 
which are hauled to the crushing plant by 
two standard-gage steam locomotives. 

The primary crusher is a roll-type Allis- 
Chalmers Fairmount, 36x60 inches in size, 
driven by a Westinghouse 150-hp. motor. 
From the crusher, the material is elevated 
to a storage bin, whence it is fed into a Wil- 
liams mill. Provision is made for sampling 
the product of this mill; and as it is conveyed 
by belt to storage tanks it is accurately 
weighed by passage over a Merrick ‘‘Weighto- 
meter”. Thus both the quantity and the 
composition of the material in each storage 
tank are known at all times; and by drawing 
from two or more tanks simultaneously, the 
proper mix can be prepared for the kilns. 
The material is taken from the tanks by means 
of Schaeffer ‘‘Poidometers” which automati- 
cally feed a specified quantity on to a conveyor 
belt. 

At this stage in the operations, the material 
has a maximum size of about 1 inch. The with- 
drawals from the various tanks are delivered 
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to a central channel, 
beneath the floor, where 
they are thoroughly 
mixed by means of a 
continuous chain drag. 
This drag carries the 
material into an ele- 
vator, which feeds it 
into the driers. These 
are steel cylinders, 70 
feet long by 7% feet in 
diameter, pitched % 
inch to the running foot. 
They are rotated at the 
rate of approximately 
one revolution per min- 
ute, thus tumbling and 








mixing the material into 
which a gas flame is 
played from the lower 
end of each cylinder. 
The dried rock is ele- 
vated into tanks from 





which it is fed into 
Traylor cylindrical 
grinding mills, each 26 
feet long by 8 feet in 
diameter, and _ horizon- 
tally placed. Three of 
the five mills installed are used for grinding 
raw materials. The other two are for grinding 
clinker. Each mill has two compartments 
which are half filled with steel balls of vary- 
ing sizes, the charge being 120,000 pounds. 
The raw material enters one end of the mill 
through a hollow trunnion and leaves the 
other end ground to the desired fineness. 
Each mill is direct connected to a 600-hp. 
synchronous motor of the clutch type. It 
might be mentioned here that each piece of 
equipment in the entire mill is operated by its 
own motor. All electrical machinery is of 
Westinghouse manufacture. The motors 
driving the ball mills are separated from the 
mills by a partition, and are controlled by 
electricians only. The ball mills are operated 
at the rate of 18 revolutions per minute. 
When it is discharged from the mills, the 
material is so finely divided that from 85 
to 90 per cent of it will pass a 200-mesh screen. 





“Top—Airplane view of the quarry that supplies the Boettcher plant with raw materials. 
Bottom—In this cross section of the beds, ledge A contains nearly pure limestone; 
ledges B, D, and F are calcareous shales bearing 55-60 per cent calcium carbonate; 
ledges C and E, also calcareous shales, contain 75-88 per cent calcium carbon- 
ate; and ledge G is high in calcium carbonate with a percentage of iron. 


From the time it leaves the Traylor mills 
until it emerges from the packers as sacked 
cement, most of the conveying of the material 
is done by means of compressed air. This is 
effected through the medium of the Fuller- 
Kinyon pump system for transporting dry, 
powdered substances. One of the accompany- 
ing illustrations shows a close-up of one of 
these pumps. 

The Fuller-Kinyon pump consists of a 
horizontally disposed cylinder containing a 
helical screw of decreasing pitch. This screw 
is driven by a motor at about 900 revolutions 
per minute. Material entering at the feed end 
is in this way given a rather high momentum 
and, by virtue of the decreasing pitch, is 
compressed into a sausage-like mass that 
emerges at the other end. Then it goes into 
a compartment, approximately 2 inches long, 
at the end of which air is admitted at 100 
pounds pressure—the air passing forward 


through a number gf 
small openings in 4 
stellited disk or plate 
Thus the air stream j 
finely divided, and, jy 
turn, breaks up the ma. 
terial upon which it im. 
pinges. The air and the 
material flow onwar{ 
into flanged iron pipe of 
either 5- or 6-inch di. 
ameter, depending upo 
the capacity of the 
pump. There the. air 
expands to such an e. 
tent that its pressure js 
reduced to 20 or {5 
pounds. The air carrie 
the material along ip 
suspension, the individ. 
ual particles being of such 
minute size that they 
are floated along like s 
much eiderdown. 

The amount of air ad. 
mitted is controlled by 
the number and the siz 
of the openings in the 
disk; and each pump i 
supplied with just sufficient air to move the 
quantity of material which it is designed t 
handle. At the Boettcher plant there are: 
number of these pumps, of varying sizes. This 
system eliminates all dust, since all parts ar 
enclosed. It is more economical than mechan. 
ical conveyors, and more efficient. In one in 
stance, the material is transported 647 feet. 
Pipe bends are stellited to reduce wear. 

The Fuller-Kinyon equipment is electrical 
controlled. By merely pushing buttons on 
the control panel adjacent to each pump, air 
operated valves change the routing of the 
material. Some phases of the system are 
automatic. For example, if a pump is de 
livering to one of several tanks, it will divert 
delivery to another tank when a predetermined 
amount has been placed in the first tank. 
There is also a clock control, which diverts 
material after any desired time interval. 

Because of the air demands of this conveying 

















The main part of the plant, as viewed from the power house. 
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1—T he spray pond used for cooling condenser water. 2—The two outdoor kilns, looking toward the firing ends. 3—View of the 
Colorado Portland Cement Company’s plant at Bocttcher, showing cement storage silos at the right. 4— Lawns, 
trees, and shrubbery add attractiveness to the grounds. 5—The ornamental gateway that guards 
the approach to the plant. 
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system and of the other services to which air 
is put, the mill has an extensive plant for 
producing compressed air. The original in- 
stallation consisted of four Ingersoll-Rand Type 
XCB compressors, each short-belt driven 
from a 200-hp. motor. These units each have 
a piston displacement of 1,236 cubic feet per 
minute. Shortly after the plant began oper- 
ating, so many advantageous uses were found 
for air that an Ingersoll-Rand Class PRE-2 
compressor was obtained. This machine has 
the patented 5-step clearance control feature; 
is driven by a 500-hp. synchronous motor; 
and has a piston displacement of 3,078 cubic 
feet per minute. After an initial short test, 
this compressor was placed in service and 
was run continuously for 30 days. *Under 
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Top—tThree Fuller-Kinyon alir-operated pumps with their electric control panel, at the left. 
from boiler tubes with compressed air. 


normal conditions, two of the XCB com- 
pressors constitute, in effect, stand-by units. 
The actual output of the five machines is 
approximately 5,000 cubic feet per minute; 
and the air leaves the receivers at 100 pounds 
gage pressure. 

The finely ground material from the Traylor 
mills is conveyed to Sturtevant air separators 
or, if desired, can be by-passed direct to the 
blending tanks. There are five air separators: 
three for raw materials and two for finished 
cement. By means of centrifugal action, the 
coarser particles are segregated from the fines 
and sent back for regrinding. 

The raw material is automatically switched 


by the Fuller-Kinyon control board to four 
blending tanks in turn. Underneath each 
tank is a Fuller-Kinyon pump. These pumps, 
which pump twice the kiln capacity at all 
times, are continually conveying the material 
to the kiln feed tanks. When these feed tanks 
are full, the material is automatically switched 
back into the blending tanks, in succession, 
thus insuring complete and effective blending. 
In this manner, even a small variation in the 
hour-to-hour composition of the material 
entering the kilns can be blended out. In 
actual practice and under normal operations, 
the mix is so closely controlled that no error 
in the kiln feed is discernible day after day. 

The burning or calcination takes place in 
two Traylor rotary kilns. These are steel 
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cylinders, 175 feet long and 11 feet in diam- 
eter, pitched % inch to the foot, and driven 
by variable-speed motors at a minimum of 
14% minutes and a maximum of 5 minutes 
per revolution. The kilns are lined with re- 
fractory materials. Each kiln has a capacity 
of 2,000 barrels of 67 per cent calcium-oxide 
clinker every 24 hours. 

The natural-gas flame is introduced at the 
lower end of each kiln and is blown in with 
the proper amount of combustion air, which 
is supplied by Sturtevant fans. Gas is piped 
direct to the plant from the near-by Fort 
Collins oil field. With both kilns in service, 
the average daily gas consumption is approxi- 
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Right—The chemical laboratory of the plant. 


mately 4,000,000 cubic feet. The heat utiligd 
per barrel of cement produced amounts 
about 1,000,000 B.T.U’s. This is considera} 
more economical in the use of fuel than ty 
wet process. 

Complete equipment is installed for burniy 
pulverized coal in case of failure of the gi 
supply. Coal was employed during the fin 
two months of operation, as the gas line ha 
then not been laid. The fuel consumption, ; 
measured in B.T.U’s, is almost the same { 
coal as for gas. 

At the flame end of the kilns, the temper, 
ture is from 2,400 to 2,800° F. About ty 
hours are required for the passage of tiy 
material through a kiln. It emerges in th 
form of extremely hard pellets of clinke 


Left—Blowing dust and scale 


ranging in size up to 1 inch in diameter. This 
clinker drops into two Traylor cylindrial 
coolers, each 70 feet long, 71% feet 
diameter, and rotated by a motor. Streati 
of cool water play on each cooler from above 
Cold air is blown into the discharge end by! 
Sturtevant fan. This air leaves the other et! 





of the cooler at a temperature of from 4 
to 475° F., and, as previously mentioned 
furnishes the blast needed for the combust! 
of the gas in the kilns. Thus, advantage ® 
taken of the heat given off by the clinker" 
cooling. Before entering the fans this hot @ 
goes through a dust chamber, where the dis 
settles out of it. The cooled clinker can 
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Some of the machinery essential to the operation of the plant. 1—A Type XCB air compressor, belt driven from an electric 
motor. 2—Two Cameron boiler feed pumps each driven by a Terry steam turbine. 3—A Class PRE-2 air compressor 
with synchronous-motor drive. 4—A Westinghouse steam turbine, at the left, and three Type XCB air 
compressors at the farther end of the room. 
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delivered either to stor- 
age points outside the 
building or, as is nor- 
mally the practice, to 
the grinding mills. It 
is conveyed by belt, 
and passes over an auto- 
matic scale where the 
essential gypsum, to the 
amount of 2 per cent, is 
added by an automatic, 
adjustable feeder. 

The product of the 
grinding mills is taken 
direct to storage silos or 
to the two finishing air 
separators already re- 
ferred to. For certain 
uses it is desirable that 
extremely fine cement 
be available, and this is 
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produced in the air sepa- 
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rators. It is possible to 
turn out material of 
which 99 per cent will 
pass through a 200-mesh screen. It is note- 
worthy, and illustrative of the efficiency of the 
plant, that the rejects from the air separators 
have a fineness that is well within the Govern- 
ment specifications for finished cement. 

The storage silos furnish cement to the 
packing plant as it is needed. Underneath 
the silos are two portable Fuller-Kinyon 
pumps traveling on rails. By means of these, 
material can be drawn from any one of the 
twelve silos, as desired. Connection is made 
by removing a bolted plate from the top 
opening and attaching the discharge pipe 
leading from the pump. 

The packing plant is equipped with four 
packers, each having three tubes for the 
filling of sacks. One operator tends each 
packer. Railroad trackage is provided on 
both sides of the packing house; and two 


The men who designed the plant and directed its construction. From left to right: 
J.E. Griffith, superintendent of construction; Paul C. Van Zandt, chief engineer; 


and J. F. Kaufman, assistant engineer. 


packers deliver directly to cars on each side. 
The packing house also contains complete 
facilities for handling returned sacks. These 
are counted on down-draft, air-swept tables, 
and are then conveyed to a continuous bag- 
cleaning machine, after which they are sorted, 
mended, and tied. 

The utilization of waste heat for power 
purposes is one of the most interesting features 
of the plant. The waste gases from the kilns 
have a temperature of from 1,400 to 1,600° 
F. After passing into a common flue, they are 
drawn by induced-draft fans through two 
Edge Moor waste-heat boilers, each having 
11,000 square feet of heating surface. The 
gases carry with them considerable dust, 
which has a tendency to cake on the boiler 
tubes and to reduce their efficiency. To re- 
move this dust, workmen, stationed at either 
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—,; end of the boilers, jp 
oe _  sert a long pipe attache 
to an air hose throug) 
openings in the walk 
The air blast, at 1% 
‘| pounds pressure, eff. 
tively cleans the tube 
This is a continuous jo} 

: for one man. 
4 Steam is produced 3 
1/225 pounds pressure an( 
150° F. superheat. It 
te eet es | | used to drive a 6,250. 
mle ent kv-a. Westinghouse 
turbo-generator. The 
current generated is of 3. 
phase, 60cycles, and 2,3) 
| volts. The power factor 
4 is 100 per cent. The ag. 
gregate load on the plant 
i motors is 7,937 hp. Con. 
nection is made with the 
lines of the Public Service 
Company of Colorado 
through a_ substation; 
and a reciprocal agreement is in force. Power 
can be taken from the lines if it become 
necessary for any reason; and, in tum, 
any surplus current is sold to the power 
company. Under normal conditions the waste 
heat plant provides all the electricity needed, 
and delivers as much as 24,000 kw-hrs. to 

the power company. 

Water for the boilers and for general re 
quirements is pumped from the Poudre River 
through a 2-mile pipe line leading to a 30,000- 
gallon tank on a hill above the plant. Water 
from the condensers is pumped to a cooling 
pond, discharging through 220 Binks spray 
nozzles. When starting up this system, the 
circulating pump is primed by drawing water 
into the suction side. This is effected by pro 
ducing a vacuum by means of a compressed 
air ejector. The boilers are served by two 
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Left—Four of the five synchronous motors that drive the ball mills, at the right, in which the raw materia's 


and the cement clinker are ground. 
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Cameron 214-inch, 3-stage MT boiler feed 
pumps. 

Drinking water is supplied by two deep 
wells half a mile from the property, and is 
sored in a 30,000-gallon tank. The flow of 
these wells is augmented by air lifts. The air 
for this purpose is furnished by an Ingersoll- 
Rand Type 20 portable compressor of 7x6-inch 
ize. This unit was initially purchased to 
drive “‘Jackhamers” and other pneumatic 
tools for drilling, riveting, etc., during the 
construction of the plant. 

Two things impress the visitor at the 
Boettcher plant. One is the almost complete 
absence of dust, and the other is the pleasing 
appearance of the grounds. Because most of 
the machines are enclosed, and fine materials 
are conveyed through pipes, little dust gets 
into the open. Wherever there is dust, Sly 
dust collectors are installed. Gases, drawn 
through the boilers for heating, enter a Cottrell 
dust precipitator so that only clean gas and 
steam issue from the 150-foot concrete chim- 


departments of the plant is returned to the 
ystem and ultimately becomes cement. 
Although little time 
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Left—Secondary crusher, driven by a direct-connected motor. 


ny. All the dust removed from the various* 














the mill, since machinery is utilized wherever 
possible. The quarry and the crushing plant 
work eight hours a day, while the remaining 
operations are on a 24-hour basis. One 
hundred and fifty men suffice to maintain 
the mill at capacity. 


The Boettcher plant was designed by Paul 
C. Van Zandt, chief engineer of the Colorado 
Portland Cement Company. J. F. Kaufman 
served as his assistant, and J. E. Griffith was 
superintendent of construction. The operating 
personnel of the organization owning the new 
plant is made up of the following members: 
Charles Boettcher, president; Claude Boett- 
cher, vice-president; R. J. Morse, vice- 
president and general manager; Harry James, 
treasurer; Harry Warner, sales manager; I. 
J. Dilts, superintendent; and W. G. Banks, 
chief chemist. 





NEW CATERPILLAR MOUNT 
FOR POWER SHOVELS 


— accompanying photograph illustrates 
the new single-shaft drive, caterpillar type 
of mounting with which all gas-air and B-2 


Right—A Sly dust-collector installation. 


steam shovels manufactured by the Bucyrus- 
Erie Company are now equipped. Recogniz- 
ing that the caterpillar mount is the most 
satisfactory for machinery of this kind, the 
company has provided a continuous-tread 
mounting of fewer parts—in other words, 
simpler in construction than the earlier 
models. 

Expressed in the words of the maker, the 
single-shaft-drive mounting is non-clogging. 
Even when it is shoveled full of dirt it will 
throw out the material within its own length 
as it moves ahead. The one gear and its pin- 
ion are enclosed, protected against dirt and 
grit, and operate high above the ground. 
This 12-inch clearance prevents the dragging 
of obstacles when the shovel is traveling over 
rough, uneven ground. 


The mounting easily takes grades of 30 
per cent and steeper; and a 2-way brake allows 
free movement in either direction but locks 
the machine when digging or on a grade. It 
permits the making of sharp as well as gradual 
turns, steering from either end of the treads 
with the machine moving forward or back- 
ward. All wearing parts are accessible, and 

can be quickly and read- 





has elapsed since the 
completion of the mill, 
attention has already 
ben given to the aes- 
thetic treatment of the 
premises. An orna- 
mental iron gateway of 
great beauty greets the 
vsitor at the entrance 
to the property, while 
the originally unsightly 
grounds have to a large 
extent been  transfor- 
med into'a pleasing ex- 
panse of grass and 
lowers. Attractive gar- 
wes have been pro- 








vided for employees’ 
ats. The entire plant 
§ constructed of con- 
fete, and is a fitting 
tample of the effective 
Wwe of the product it 
turns out. 

A relatively small 
ore is required to run 
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ily inspected or re- 
moved for renewal. The 
truck frame is a 1-piece 
annealed steel casting, 
23 inches deep; and the 
treads are exceptionally 
strong and have 1%- 
inch hardened steel pins. 





It is now generally the 
practice in the Pacific 
Northwest to wash ap- 
ples, pears, etc., to 
remove from the fruit 
harmful chemicals used 
to protect it from in- 
sectattack. The process 
consists of first passing 
the fruit on conveyors 
through sprays of dilute 
hydrochloric acid; then 
rinsing thoroughly in 
clear water; and, finally, 
drying it either with 








This 1-piece truck-frame casting is 23 inches deep, and is a fine example of a rugged 


and simple type of mounting. 


towels or with an air 
blast. 
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Montreal’s 


NLIKE most large 
American cities, 
Montreal has been with- 
out professional base- 
ball for many years or, to 
be exact, since it severed 
its connections with the 
International League in 
1912. It was at that time 
illegal in that city to 
play games on Sunday; 
and for that and other 
reasons professional base- 
ball could not be made 
to pay a profit. 
The great interest in 
hockey, Canada’s nat- 
ional game, and the in- 














By F. A. McLEAN 





HENAN 


utstanding Achievement in 


amter Construction 


New Stadium is Proof of What Can Be Done By 


Careful Planning and Modern Methods 


hibition building, with 
store space, in the form 
of an L. The exh 
bition building proper, 
on the Delorimier Stree 
side, is three stories high 
while the 2-story Ontariy 
Street section houses the 
stores and sample rooms, 
thus adding considerably 
to the company’s annua 
revenue. The floor are 
of this unit is well ove 
100,000 square feet. 
The roof and the back 
walls of the exhibition 
building form the four. 
dation of the second 




















ternational character of 
the professional con- 
tests, have developed a 
following beyond the fondest dreams of the 
original promoters of the sport in Montreal 
and elsewhere in America. But with the end 
of the hockey season in the spring, thou- 
sands of fans were left without their leisure- 
time diversion until the next year, and it 
was believed that many of them would prove 
just as enthusiastic over baseball played 
during the summer months. 

With this idea in mind, the Montreal 
Exposition Company was organized to pro- 
vide a thoroughly modern stadium where 
baseball or other games could be held, and 
which would be capable of seating comfortably 
larger crowds than could be accommodated 
in the structures then available for the pur- 
pose in the city. The contract for the work 


One of the portable compressors that furnished the air to operate paving breakers 


used to deal with frozen ground. 


was awarded in the early part of last January 
to the firm of Quinlan, Robertson & Janin, 
Ltd., of Montreal. The completion of the 
huge stadium in the short space of four 
months is an outstanding accomplishment in 
building operations, and represents man’s 
triumph over the elements. The contractor 
worked day and night; and concrete was some- 
times poured while the thermometer hovered 
around 20° below zero Fahrenheit. 

The Montreal Baseball and Exhibition 
Stadium, situated in the eastern part of the 
city, covers a whole block between Ontario, 
Delorimier, Lariviere, and Parthenais streets; 
and, although built under one contract, it 
really involved the erection of two different 
structures—that is, a grandstand and an ex- 


unit, the stadium, whith 
is U-shaped. An ide 
of its magnitude may 
be obtained from the following figures. On the 
Delorimier Street side the grandstand extent 
for a distance of 528 feet; on Ontario Street, 
523 feet; on Parthenais Street, 188 feet; and 
on the Lariviere Street side, 236 feet. Theen- 
closed area totals more than 200,000 square 
feet; and the stand is capable of seating 23,0 
persons. Entrance is effected by a number dl 
gates in the exhibition building, permitting 
the easy handling of large crowds, whilk 
ready exit is assured by way of separate 
passages. The structure is fireproof through- 
out, being of reinforced concrete faced with 
red rustic brick and backed with ‘‘Duntile”. 

One of the conditions in the contract stipt- 
lated that the stadium was to be completed 
and ready for the opening baseball game, 














Left—Breaking frozen ground with air-driven paving breakers equipped with moll-point steels. 
frozen ground so it could be shoveled by hand. 


























Right—Paving breakers loosening 
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scheduled for May 2. A very heavy penalty 
was imposed upon the contractor in case of 
failure to meet this requirement. In less than 
four months, and during a season in the year 
when cold weather prevailed, the contractor 
was called upon to do the following work: 
To excavate 12,000 cubic yards of frozen 
earth for footings and walls; to grade the play- 
ing field; and to deliver and to place about 
1,500,000 board feet of lumber for forms, 
750 tons of steel for reinforcing concrete, 450 
tons of steel for roofing, 90,000 bags of cement, 
7,000-tons of sand, and 14,000 tons of crushed 
stone. These quantities do not include the 
materials needed for the exhibition building. 
Confronted with winter conditions, and being 
allowed but an exceedingly short period in 
which to do the work, it was imperative that 
the company organize and plan a schedule 
that could be counted upon to prevent de- 
lays as much as possible. 

On January 3, operations were begun on 
temporary buildings for housing stores and 
machinery, and on suitable quarters for offices 
and for the convenience of timekeepers. 
At the same time, preliminaries necessary 
to locating and staking out the field were 
taken in hand. And let 
it be understood that 














day Type CC-35 paving breakers were 
utilized for breaking up the frozen ground. 
The general rate of progress was such that 
120 excavations for footings were made and 
filled with concrete nine days after starting 
the construction of the temporary buildings 
just referred to; and within twenty days the 
first columns were standing. 

Overlapping shifts were organized so that 
operations could be carried on uninterruptedly 
even during meal hours. The first shift was 
on from 7 a.m. to 6 p.m.; the second shift 
from 1 p.m. to 11 p.m.; and the third from 
7 p.m. to 7 a.m. On an average, a force of 
700 men—including laborers, carpenters, 
mechanics, etc.—was employed on the job 
day in and day out. 

On March 27, the grandstand—which, 
as previously mentioned, was to be finished 
by the beginning of May—was about four 
weeks ahead of schedule, while the brickwork, 
heating system and plumbing, millwork, 
electric wiring, etc., elsewhere on the project 
were up to schedule. In spite of such difficul- 
ties as heavy snowstorms, rain, strong winds, 
and extreme cold, only one day was lost 
during the concrete-pouring stage because of 








Here we see what fine progress was made in pouring concrete despite winter weather. 


the effective use of protective tarpaulins 
and salamanders. This part of the contract 
was completed in twelve weeks. Twenty-two 
days before the time specified, the stadium 
and all its entrance gates were finished, and 
all the seating space was ready for the first 
game that was to be held on April 27, six 
days ahead of the date originally set. 

Steam for operating the pumps and for the 
thawing and heating of sand, crushed stone, 
and water, was furnished by two 100-hp. 
boilers provided with suitably insulated steam 
and water lines. Spoils and materials were 
handled by two Erie shovels, an Erie crane, 
and two Universal cranes, equipped with 
orange-peel buckets. Two Canadian Ingersoll- 
Rand portable compressors supplied the air 
for the paving breakers that served effectually 
to break up the frozen ground preliminary 
to its removal. 

The concrete for the stadium was mixed 
in a 1-cubic-yard Koehring mixer, and was 
delivered to a hopper, placed on the grand- 
stand, by way of a long chute reaching 
back to a 135-foot tower located in the center 
of the field. From the hopper, which was shift- 
ed from point to point as the work progressed, 

the material was fed 





there was then 18 inches 
| of frost in the ground 
and that the snow lay a 
foot deep on the sur- 
face. A total of 405 
footings and foundation 
walls—capable of with- 
standing a bearing pres- 
sure of 3 tons per square 
foot—was carried to 
iid ground along the 
entire outer face of the 
exhibition building. 

On account of the 
ature of the ground, 
which made maneuver- 
ing difficult, steam 
shovels could not be 
used to as good advan- 
tage as under ordinary 
Grcumstances. There- 
lore, digging was done 
mainly by a crew of 300 
men working 24 hours a 








ing 





downrunwaysandchutes 
and conveyed thence to 
the points of use by con- 
crete buggies. A second 
concrete plant—con- 
sisting of a  65-foot 
tower elevator and a 
1-cubic-yard Smith 
mixer—provided the 
concrete for the walls, 
columns, and floors of 
the western section of 
the exhibition building. 

The }ontreal Base- 
ball Stadium is the 
largest structure of its 
kind in Canada; and its 
realization has involved 
stupendous efforts on 
the part of everyone 
concerned in its organi-- 
zation, planning, and 
construction. The pro- 
moters have shown great 








Erecting chairs on the seating steps of the Montreal Stadium, 


initiative in carrying: 
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A the stadium appeared early last April, shortly before its completion. 


through so huge a project, which was financed 
entirely by private capital. Through the 
energy of these men, the City of Montreal 
has been given a stadium commensurate 
with its size where its sport-loving citizens 
can witness such games as football, base- 
ball, and the like in comfort, and where 
athletic contests and other events drawing 
large crowds can be held. 

Considering the magnitude of the project, 
and handicapped as they were by physical 
conditions, Quinlan, Robertson & Janin, 
Ltd.—an_ old-established and_ well-known 
firm in the field now known as Robertson & 
Janin, Ltd.—deserve much credit for bring- 
ing the work to such a successful conclusion. 
What they have accomplished has aroused 
a great deal of interest in the building in- 
dustry. No small part of the success is at- 
tributable to the technical staffs of the 


The claim is made by the manufacturer 


that the pneumatic chipping instrument, for 
example, has reduced the surgeon’s time and 
labor enormously. To quote: “What used to 
take three-quarters of an hour to do with a 
hammer, exhausting the surgeon and the 
patient, can now be done in ten minutes.” 





IMPOSING OFFICE BUILDING 
IN ST. LOUIS 


HE Missouri Pacific Railroad Company 

is justly proud of its new building, in 
St. Louis, which now houses the general and 
executive offices of the line. The structure, 
of creamy-white terra-cotta finish and pleas- 
ing architecture, occupies a plot of ground 
100x192 feet on Thirteenth Street between 
Olive and Pine streets. It fronts upon the 


new municipal plaza, which is now in proces 
of construction. 

The building is of 22 stories, and rises 27) 
feet above the sidewalk. Provision has been 
made for eight more stories, which will jn. 
crease its height to 395 feet and make it 
taller than any present skyscraper in that city. 
It is of steel construction, and is fireproof 
to such a degree that it was considered up 
necessary to include a sprinkler system. The 
structure and the ground upon which it 
stands represent an investment of $2,500,000, 

The weight is supported on 68 concrete 
foundation piers that rest on bedrock. Con- 
siderable compressed air was used in e& 
cavating for the substructure. A 10x8-inch 
Type 20 portable compressor furnished the 
air. The drilling was done with Ingersoll: 
Rand “Jackhamers”; and CC-35 pile drivers 

were employed in driving sheet piling. 





architect and of the contracting com- 
pany. These men had to do their part 
at nerve-racking speed in order to keep 
pace with the building operations. In 
fact, thorough organization, rigorous 
supervision, and a fine spirit of team- 
work were responsible for this record 
performance in winter construction. 

The stadium was built according to 
plans prepared by and under the super- 
vision of John S. Archibald, who also 
designed the Montreal Hockey Arena 
and many other notable structures in 
Canada. Montreal may well be proud 
of its new stadium. That it will prove 
a real asset to the Metropolis is evi- 
denced by the fact that some 24,000 
people passed through its gates on the 
day of the opening game. 





AIR-OPERATED SURGICAL 
INSTRUMENTS 


;*ROM London comes the news that 
an assistant surgeon at Guy's Hos- 
pital, Dr. W. H. Ogilvie, has invented 
pneumatic instruments that will do for 
surgery what the air-driven chipping 
hammer, drill, etc., do for industry. The 
n w surgical instruments were on dis- 
play not long ago at the London Medical 
Exhibition, and are designed to assist in 
performing operations on bones. 


| 





The new Missouri Pacific Bullding In St. Louls, Mo, 
This $2,500,000 structure houses the general and 


executive offices of the Missouri Pacific Rall- 
road Company. 


Unusually rapid progress was made 
in the erection of the structure. Ground 
was broken on Thanksgiving Day, 1926. 
Fabrication of the steel was started 
March 22, 1927, and the entire building 
was occupied by May 1, 1928. The 
structural plans were designed by E. 
M. Tucker, architect for the Missouri 
Pacific, working under the direction of 
E. A. Hadley, chief engineer of the 
road. 


MAKING BRICKS BY A 
NEW METHOD 


REVOLUTION in_ brick-making 

has been promised by two Swedish 
engineers who have developed what 
they call a dry method of manufacture. 
By the new process, the clay, befor 
using, is dried at the point of production 
by heat or by a vacuum, and is then 
pulverized. The product, known # 
“clay metal”, can be transported easil! 
to suitably located factories, and ther 
again turned into a plastic mass by the 
addition of water. Today, brick-making 
plants are of necessity built at th 
source of the raw material. After th 
bricks have been molded and _pressé 
they are placed on specially constructed 
cars and passed slowly through a tlh 
nel oven, where they are baked, rea(l 
for shipment. 
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Second Musconetcong Tunnel Nears 


Completion 


Modern Methods and Means Used in Driving and Lining the 
New Tunnel Show Advances Made in Fifty Years 


FTER the open cut at the east end was 

down 70 feet at the portal site and the 
approach cut at the west end was down 80 
feet at the portal site—power shovels and a 
dragline handling the dirt, then actual tunnel- 
ing was started at each end by driving a 
1044x11-foot crown drift; and this procedure 
was followed thereafter whenever the tunnel 
drivers had to penetrate soft or unstable 
ground. With the crown drift advanced 
sufficiently and timbered, a 6x8-foot wall- 
plate drift was driven first on one side and 
then on the other side below the crown drift; 
and in each wall-plate drift was placed the 
oak wall-plate timber that was to support 
the arch timbers on that side of the tunnel 
when the crown drift had been widened out 
to full size and the arch timbered. The wall 
plates were reinforced, top and bottom, with 





PART II 
By R. G. SKERRETT 


heavy steel l-beams. The crown bars of the 
arch timbers were braced by temporary posts 
lodged against the tunnel core; and these 
posts carried the arch timbers until their 
load was transferred to the wall plates. 
Finally, the load upon the arch and the wall 
plates was shifted to plumb posts and timber 
footings—the placing of these supports being 
made possible by an 8x10-foot plumb-post 
drift driven beneath each wall-plate drift. 

Mucking in the crown drift and in the 
succeeding wall-plate and plumb-post drifts 
was done by hand, and the excavated material 
was removed in small push cars—the core 
section in the west end of the tunnel being 
afterwards mucked by an air-driven, 14%- 
yard Osgood caterpillar shovel. Where the 
tunnel has been excavated in rock, permitting 
the top-heading and benching method, the 


mucking has been done by an air-operated 
No. 41 Marion railroad-type shovel. On the 
rear end of the Marion shovel is mounted a 
stiff-leg derrick, carrying a straight-lift air 
hoist, and this derrick picks up empty cars 
from the track behind the shovel and spots 
the cars on the paralleling loading track. 
A “Little Tugger’ hoist, mounted on the 
shovel, pulls the empties successively forward 
so that the head car can be picked up and 
landed on the near-by track for loading. It 
takes only from 20 to 30 seconds to shift a 
car. 

In the western section of the tunnel, where 
the Osgood shovel is in service, a “cherry- 
picker’, mounted on a flat car, shifts: the 
muck cars from the empty to the loading 
track. The derrick on the cherry-picker is 
equipped with a straight-lift pneumatic hoist, 


- 
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Left—West portal of the Musconetcong Tunnel and the contractor’s camp near by. 


Tunnel with a train of Western muck cars on its way to the dump. 


Tunnel in its completed state. 





Right—East portal of the Musconetcong 


Bottom—West portal of the new Musconetcong 
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and it also carries a “Little 
Tugger” hoist for pulling the 
empty cars forward so that 
they can be shifted from one 
track to another. 

In driving the old Musconet- 
cong Tunnel, each heading re- 
quired the drilling of 36 holes 
that had a combined footage 
of 408 feet. In the new tunnel, 
each heading in solid rock has 
called for the drilling of 42 
holes having an aggregate foot- 
age of 474 feet. In removing 
the bench in the old tunnel, 10 
holes were drilled, having on 
an average a total footage of 
112 feet. The maximum num- 
ber of holes on a bench in the 
new tunnel has been 29—more 
often only 25—having a com- 
bined footage of 325 feet. All 
blasting has been done with 
dynamite electrically fired and 
arranged for delay firing, using 
from naught to sixth delay. 

As in the case of the old 
Musconetcong Tunnel, the 
contractor for the new tunnel 
equipped himself with rock 
drills best suited to the task in 
hand, which has called for ex- 
peditious work. It is, there- 
fore. interesting to find that the headings of 
the new tunnel have been driven with Inger- 
soll-Rand R-72 drifters. The old 5-inch Inger- 
soll drills, used on the earlier tunnel, weighed 
558 pounds each, without tripod, while the 
R-72 weighs but 172 pounds ready for mount- 
ing. The old drill was a piston drill that was 
operated at a pressure of 65 pounds: the R-72 
drifter is a hammer drill working on an en- 
tirely different principle. It will operate effi- 
ciently with air at pres- 
sures of from 60 to 100 
pounds; and it strikes 
about 7% times as many 
blows a minute as did 
the original Ingersoll 
drill in service 56 years 
ago. The present-day 
drifter is also a wet 
drill; and because of its 
relatively light weight it 
can be shifted from 
position to position with 
comparative ease. The 
R-72's have been mount- 
ed on vertical columns 
when drilling the face 
and on tripods when 
drilling the bench in the 
new tunnel. Where 
down holes have been 
necessary to break away 
the upper corner of the 
bench, those holes have 
been drilled with “Jack- 
hamers”’. 

At the east end of the 
new tunnel, prior to 
striking bad ground at a 








Crown bars, lagging, and timber segments in a loose-rock section. 


point 1,300 feet in from the portal, it was found 
possible to advance at the rate of 50 feet a 
week; but when rotten and water-bearing rock 
was encountered progress was greatly re- 
tarded. Indeed, there were times when the 
daily advance did not exceed 2 feet. When the 
rock was hard, the R-72’s drilled holes ranging 
from 9 feet to 13 feet in depth, while in soft 
rock the holes were drilled to a depth of from 
6 to 8 feet. Work has been carried on con- 
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tinually by night and day 
shifts; and at the advance 
heading, in soft rock, each 
shift pulled a round and did 
the incidental mucking. In 
hard rock, it has been found 
possible to get a single round 
and to do the incidental muck- 
ing in the course of a day. 
The terms hard ground and 
soft ground utterly fail to make 
plain the differences in the 
operating conditions. In soft 
ground, the tunnel drivers have 
had to contend with a well-nigh 
irresistible force that shoved 
the enveloping earth or rock 
inward despite the use of 
12x16-inch fir timbers, even 
when very closely spaced and 
reinforced with steel. For in- 
stance, the yielding of the 
timbers showed the load to 
correspond exactly with the 
estimated breaking moment of 
the timbers—in other words, 
identical with the dead weight 
of nearly 500 feet of overlying 
ground. That is to say, the de- 
formation of the timbers indi- 
cated a movement of the en- 
tire mass of the superposed 
hill! Some timbers meeting 
end on, were forced into each other so that 
their lengthwise fibers interlocked. Again, 
12x16-inch stulls, placed beneath joints of 
timber arch segments, were split from end to 
end as though sheared by a titanic knife blade. 
In places—notwithstanding the use of 12-inch, 
113-pound steel H-beams, spaced on 3-foot 
centers to reinforce the heavy timbers anc 
4 feet of concrete lining—an inward movement 
of 4 inches occurred before the concrete floor 
of the tunnel was in 
place. This movement 
indicated a pressure as 
high as 10.000 pounds 
per square foot. No 
wonder progress at 
times has been slow and 
+ the contractor obliged 
} to proceed with the ut- 
} most caution. 
In lining the tunnel 
} with concrete, wooden 
| forms have been used; 
and the contractor has 
| devised his own lining 
traveler. The wall sec- 
tions are poured by 
gravity, and only the 
arch is placed pnew- 
matically. The lining of 
the old tunnel was done 
by masons, and only 
abv ut 1,030 feet of that 
structure was lined— 
the walls being of rubble 
and the arch of brick 
The present method of 
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Plumb-post drift near west end of the tunnel showing timber cut for placing steel 
lining“and also some of the steel lining in position. 


placing the lining 
illustrates the advance 
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made in utilizing mechanical means where 
formerly the work was done slowly and by 
hand. 

Compressed air was used in the old Mus- 
conetcong Tunnel to drive only rock drills, 
while in the new tunnel it is employed for 
numerous purposes—some of them already 
mentioned. Compressed air is utilized by the 
oil furnaces, the pedestal grinders, and the 
“Leyner’’ drill-steel sharpeners in the black- 
smith shops. In the old tunnel, all drill steels 
were sharpened by hand, and probably were 
not then sharpened until they had become 
too dull to work properly. Each of the black- 
smith shops on the present job has handled 
as many as 350 to 400 pieces of drill steel 
daily; and Ingersoll-Rand Swedish drill steel 
has been used. Thus, the drill runner has 
been continually supplied with uniformly 
shaped, well-sharpened bits made of superior 
steel. The drills, themselves, have been regu- 
larly withdrawn from the headings at the end 
of each shift and turned over to the drill 
doctors for inspection, cleaning, and lubrica- 
ting. This has contributed much to the splen- 
did performances of these rock drills, and, in 
part, explains the exceptionally low upkeep 
cost. 

Cooling water for the heat treatment of the 
drill steels is kept at a constant temperature 
in each blacksmith shop by circulating water 
delivered there by an air-driven GSS Type 
Cameron pump. At each end Of the tunnel 
a Cameron pump supplies cooling water to the 
compressors and to the rock drills at work. 
Air-driven Cameron pumps have handled 
all water seeping in at the headings. The 
gradient of the tunnel is about 0.2 per cent— 
the summit of the grade being in the center 
of the tunnel, thus making it self-draining 
toward the portals. Compressed air is fur- 
nished by four motor-driven compressors each 
having a piston displacement of 1,000 cubic 
feet a minute. Air is delivered to the working 
places at 80 pounds pressure through two 
44-inch lines that come together at a single 
5-inch line—this arrangement providing for 
operating flexibility. 

The tunnel has been ventilated by two 
4,000-cubic-foot motor-driven Roots blowers 
—one at each end of the job—that distribute 
the air through 18-inch metal piping except 
near the headings where a collapsible, rubber- 
treated-fabric conduit is in use. The fabric 
conduit, known as “Ventube’’, is less sus- 
ceptible to injury when exposed to flying rock 

When completed, the tunnel will contain 
close to 50,000 cubic yards of concrete, 
3,000,000 board-feet of timber, and sub- 
stantially 1,700 tons of reinforcing steel— 
enough steel to load 50 cars. 

A maximum of 500 men has been employed 
in driving the new Musconetcong Tunnel. 
The men have been accommodated in two 
camps, one at each end of the tunnel, and 
each camp is capable of housing comfortably 
250 workers. These camps are provided with 
cold and hot water, electric lights, a first- 
fate commissary, and other conveniences. 
In many ways, the camps are of a distinctly 
superior sort; and, to add to the pleasure 
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Diagram illustrating method of driving the new tunnel in soft or heavy ground. 


of the men, the reading room in each camp is 
equipped with a radio and a Victrola. In 
brief, the present camps are palatial com- 
pared with the quarters provided for the men 
that helped to build the old Musconetcong 
Tunnel. 

The new tunnel was holed through on June 
19, the west heading then being 1,700 feet 
in from the west portal and the east heading 
3,200 feet in from the east portal—the lesser 
distance of the west heading plainly indicating 
the difficult nature of the ground through 
which that section of the tunnel was driven. 
Shortly after holing through, a stretch of 
blocky rock began an inward movement that 
has caused the deformation of some of the 
timbering; and this situation will probably 
delay the opening of the tunnel about a month. 

One of the conditions of the contract stipu- 
lated that there should be no blasting when 
trains were within the block at either end of 
the old tunnel. On an average, there is a 
train moving east or west every 22 minutes 











in the course of 24 hours; but despite this 
handicap the contractor has so regulated his 
operations that never once has he interfered 
in the least with the railroad’s maintenance 
of its scheduled service. This is certainly 
a fine performance. 

On behalf of the railroad, the work has been 
carried on under the general supervision of 
G. T. Hand, chief engineer, and W. H. Ram- 
sey, resident engineer. The contractor has 
been represented by Roy E. Ross, district 
manager for the Bates & Rogers Construction 
Company, of Chicago, Ill., with William 
Fowler, as superintendent. 





It has been recognized for some time past, 
says Tin, that the lead casing used for cables 
is unsatisfactory. After experiments covering 
a period of five years, in an effort to find a 
solution of the problem, the British Admiralty 
has recently issued a tentative specification 
calling for a tin content of 3 per cent. 
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Green Concrete Cured by New Process 


HE mileage of hard-surfaced roads, es- 
pecially those of concrete, is increasing 
yearly in the United States where the auto- 
mobile is sharing with the railroad in the 
transportation of passengers. As most of us 
know, modern construction methods have 
greatly speeded up the work of building con- 
crete roads; and now we learn that the interval 
between the laying of the concrete highway 
and its use by the public has been lessened by 
a new method of curing the plastic mass. 
This method, known as the Hunt process, has 
been developed after years of experimenting, 
and is now extensively employed in the West. 
In fact, within the past year, about 10,000,000 
square feet of concrete pavement has been 
cured by this process in southern California 
alone 
It is an accepted fact among the initiated 
that there is sufficient moisture in newly 
laid concrete to effect a cure provided, of 
course, the evaporation of that moisture can 
be effectually retarded. This is the underlying 
principle of the Hunt process, which consists 
in spraying the surface of the green concrete, 
immediately after it has been poured and 
belted, with a composition especially pre- 
pared for the purpose. “McEverlast Paving 
Special”, for so it is called, is composed 
principally of Trinidad Lake asphalt and 
gilsonite, another variety of asphalt, which 
are blended at an extremely high temperature. 
The equipment used for the work comprises 
a 5-hp. gasoline engine driving a compressor 
having a capacity of 18 cubic feet of free air 
per minute and capable of maintaining a 
maximum pressure of 125 pounds per square 
inch; a long-handled spray gun equipped 
with a Bean nozzle; and a 12-gallon pressure 
container to which are attached two lines of 
hose, one leading to the compressor and the 
other to the spray gun. The coating, which is 
applied cold, is said to dry very quickly and 
to form so effectual a seal that sufficient 
moisture is retained in the mass to uniformly 
cure it from the surface through to subgrade. 


According to H. T. Brewster, engineer of 
materials and tests of the Texas Highway 
Department, ‘‘A half-mile stretch of pavement, 
near Laredo, was cured by the Hunt process 
to determine its relative merits as compared 
with ponding or the use of moist earth. The 
pavement in this section was subject to severe 
weather conditions: the temperature was verv 
high in the daytime, with prevailing hot and 
dry winds, and the nights were cool. Under 
ordinary circumstances, this caused checking 
during the day; and some cracks appeared 
in the concrete owing to temperature changes. 
It was found after the first day’s curing by 
the Hunt process that checking was prevented. 

“The material is applied very much as 
paint is sprayed on an automobile by the 
modern air brush. The process has sometimes 
been referred to by men that have seen it 
as the “Duco”’ finish for highways. After the 
concrete has become hard, the coating is 
found to be an integral part of it. and cannot 
be removed. However, while the pavement is 
still wet, the coating can be lifted in a thin 
sheet. z 

“There are a number of reasons for using 
this type of curing, both from the viewpoint 
of the contractor and the engineer. In the 
first place, it is not necessary to disturb the 
shoulders to get cover material; it assures 
a uniform cure, the contractor does not have 
to provide canvas or burlap, nor is water 
required to keep the concrete wet; the pave- 
ment does not have to be cleaned at the end 
of the curing period ; and, from the preliminary 
tests made, it seems that roads so treated can 
be opened to traffic much sooner than is 
the case otherwise.”” Since the report was 
published from which these extracts were 
taken, the Texas Highway Department has 
cured three large Federal and State Aid 
projects by this improved method. 

The use of the Hunt process, however. is 
not confined entirely to the curing of pave- 
ments. Concrete septic tanks, reservoirs, 
walls, piping, piling, etc.. may in this manner 


be given a coating highly resistant to sewe 
gas, acids, alkali, and salt water. 





NEW BOOT PROTECTS 
MINER’S TOES 


HE Anaconda Copper Mining Company js 

responsible for the introduction of a rub. 
ber boot for miners, working under wet cop. 
ditions, that promises measurably to lessey 
toe accidents which, it has been found upo 
investigation, result in much loss of time. |p 
fact, of all accidents in the company’s ming 
that caused the loss of more than 14 days’ time 
one-fourth was attributable to mashed o 
broken toes. It was not desirable to discard 
the more durable and watertight rubber boot 
for the stouter leather boot, so a rubber many. 
facturer was asked to make a toe cap that 
would afford greater protection. 

According to the Anode, steel toe inserts 
were first tried and were only partly satis 
factory. Hard-rubber toe caps broke under 
impact. Finally a semi-hard rubber compound 
was produced capable of withstanding the 
tests imposed, and this was accepted for us 
in the new type of boot. A pressure of 80 
pounds is required to depress the cap so as to 
cause pain to the wearer. On release of the 
weight, the cap resumes nearly its original 
form. Impact tests were also made, and the 
toe cap was found to resist a blow of 270 
pounds to the square inch before becoming 
sufficiently compressed to pinch the foot—the 
flexibility of the cap then being ample enough 
to restore it to its normal shape. 





The name gunite has been given to a new 
graphitic steel which has been produced after a 
long period of research by the Gunite Corpora- 
tion, Rockford. Ill. It is a high-carbon steel 
with graphitic carbon distributed uniformly by 
a precipitation process; and is said to be charae- 
terized by great strength, toughness, rigidity, 
and resistance to wear. It has already found 
numerous uses in the automobile industry. 











m es vas r r 








Bttuminous coating sprayed with compressed air on wet concrete to 





in the surfaces of newly finished highways. 


revent the formation of cracks, due to temperature changes, 
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ss| Refrigeration Essential in Manufacture 
Of High-Grade Candies 


) Sewer 


pany is 
a rub. 
et con 
- lessen 
d upon 
me. Ip 
Mines 
‘s’ time. 
hed or 
discard 
er boot 
r manu: 
ap that 


inserts 
y Satis. 
> under 
m pound 
ing the 
for use 
of 80 
SO as t0 
> of the 
original 
and the 
of 270 
ecoming 
ot —the 
enough 


) a new 
1 after a 
‘orpora- 
on steel 
rmly by 
- charac: 
rigidity, 
y found 
lustry. 


— 





| 





HE United States is the greatest candy- 

producing and candy-consuming country 
in the world. Candy’s share of the consumer’s 
dollar, according to the Census of Manu- 
factures for 1925, amounted to $378,081,441, 
or 3.6 per cent of the total food group. 

How many of us that enjoy eating candy 
realize that the ingredients that are used in 
making it reach us from the four corners of 
the earth? For example, almonds come trom 
the sunny gardens of Spain, Italy, and France; 
pistachio nuts from Turkey: pine nuts from 
Sicily; and dates from Egypt and Arabia. 
The next time you are enjoying the flavor of 
a date center, remember that the date was 
probably carried on camel back, over a part 
of the greatest desert in the world, to a sea- 
port for shipment to this country where, in 
a modern factory. it is transformed into the 
titbit that so delights your taste. 

It is hard to form a mental picture of the 
gigantic enterprise that is back of a box of 
candy, particularly when we stop to think 
that the importation of the necessary food- 
stuffs is not the only problem, because the 
best of engineering skiil is required to pro- 
duce a box of assorted chocolates. 

The firm of Henry Maillard, Inc., of New 
York City, manufactures cocoa, chocolate, 
confectionery, glace fruits, ice cream, pastry, 
and numerous other products. Their plant in 
Long Island City is a splendid example of the 
part that engineering efficiency and scientific 
care play in the manufacture of really fine 
candy in large quantities. 

Let us see just how candy is made in order 





Left—Pouring candy centers into starch molds where they are left overnight to harden. 
molded candy centers_with a blast of comp 


By WILLIAM J. McCLOSKEY 








6 em consumption of candy in 


the United States has reached 
11.84 pounds per capita, and 
seems to be increasing. In 
some states, however, the 
average demand is much high- 
er than in others. Nevada, for 
example, comes first, with a 
per capita consumption of 
17.44 pounds, while South 
Carolina is lowest in the list 
with a total of only 4.61 
pounds per person. New 
York leads all the states in 
the manufacture of candy, 
having a normal production- 
rating of $100,000,000 a year. 


The tremendous demand in this 


‘country for good candy has 
placed the industry, as a 
whole, on a sound basis. To- 
day the making of really fine 
candy in quantity depends on 
the best boiler-room practice, 
on the most modern refrigerat- 
ing and heating machinery, 
and on engineering efficiency 
of the highest order. It 
would be impossible, as this 
article makes plain, to manu- 
facture quality candy on a 
large scale under other condi- 
tions. 








that we may be better able to appreciate how 
essential refrigeration, air-conditioning, heat- 
ing machinery. and the best boiler-room prac- 
tice are to the candy industry. 

The centers of chocolate-covered bonbons 
are made from what candy manufacturers 
call a sugar cream This mixture is heated 
to a certain temperature and then churned 
to a white, snowy paste. This paste is next 
poured into cornstarch molds, where it re- 
mains overnight to harden. The following 
day the centers are removed from the molds 
and taken to the cleaning room, where they 
are freed of starch by the use of compressed 
air and a brush. Now the centers are ready 
to be dipped or covered with chocolate. Some 
of them are dipped by hand while others are 
coated by machine. The machines are capable 
of dipping hundreds of centers a minute. The 
centers are placed on a belt in rows. This 
belt passes them through the machine that 
covers them with chocolate—any excess 
chocolate being blown off with compressed 
air. The candies then are picked up by a 
belt, on the other side of the machine, and 
travel through a cold room. By the time they 
reach the end of this belt they are ready to 
be packed. 

It is in the dipping rcom that air-con- 
ditioning and temperature play an important 
part in the daily production of good candy. 
The chocolate coating must be dried quickly, 
or it will remain soft and turn gray, and the 
candy will be spoiled. The temperature of 
this room is always maintained between 64 to 
66° F., and the relative humidity at 50 per cent. 




















Right—Removing starch from the 


air and a brush. 
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Nougat and similar 
candies are made from 
the whites of eggs and 
honey. This batter is 
beaten to a white foam, 
and to it are added the 
desired nuts and flavor- 
ings. The mixture is 
placed on wooden trays, 
covered with wafer 
paper, and allowed to 
harden. It is then cut 
to size by circular 
knives set in a powerful 
machine, called a nou- 
gat cutter. Nougat is 
a very delicate candy, 
and is extremely sus- 
ceptible to changes in 
temperature. The tem- 
perature of the room in 
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which nougat is _pre- 
pared must be kept at 
70° F., and the relative humidity at 50 per 
cent. 

Maillard hard candies are made in the good 
old-fashioned way by cooking over an open 
fire. The writer is told that no other system 
of cooking imparts the delicious toasted flavor 
to the sugar. After cooking, these candies are 
formed by pouring the syrup into molds, 
where they are permitted to harden. Hard 
candies are also very susceptible to changes 
in temperature; but, unlike nougat, they must 
be handled in a cold room. In their case, 
humidity plays a greater part than tempera- 
ture. The relative humidity of the cold room 
must always be near 40 per cent, otherwise 


Id be spoiled in handling and 


the candies wou 
packing. 

In the packing room there are large, con- 
tinuous belt conveyors on which travel the 
boxes thai are to be packed. Girls are sta- 
tioned at the sides of 
these belts; and, as the 
boxes pass by, they place 
two or three 
assortments of the can- 


dies they are to contain. 





hem 


Home of the Henry Maillard, Inc., Long Island City. N. Y. 


storage to allow them to mellow. The soft 
centers, for example, are hard when they 
are dipped. Only time will cause tlie in- 
version of the sugar mixture from a solid 
to a soft or liquid form, as the case may 
be. The temperature and the air conditions 
of the storeroom are factors of paramount 
importance, and must be carefully watched. 
Failure to do this might cause the huge 
stock of candy held there for ageing and 
shipping to be ruined. 

From the foregoing one can readily see 
that the problems of refrigeration and air- 
conditioning in a candy factory are many 
and varied. Some idea of the magnitude of 
the task, in this particular case, was gained 
when it was brought to our attention that 
one floor of 5,000 square feet is maintained 
at a temperature of 45° F. all year, while 
the temperature in another department must 


decreased unt] 





oy 


be maintained at 4 
F. These rooms ar 
used for chilling an 
hardening the chocolate, 

The work of refriger. 
ating and air-condition. 
ing the plant of Henry 
Maillard, Inc., is ac 
complished by two 2. 
stage, steam-driven Ip. 
gersoll-Rand ammonia 
compressors each hay. 
ing a capacity of 1% 
tons. Two dehumidify. 
ing machines cool larg 
quantities of water by 
pumping it over am- 
monia coils. The air is 
then washed by being 
forced through cold. 
water sprays in the ma- 
chines; and finally de 
livered to all parts of 


the building through air ducts. When the 


it is dehumidified by e&. 


An automatic thermestatic control assures 
the release of the air, at the proper tempera 
ture, into the different rooms. If the air goes 
below the desired temperature, steam radia- 
tors in the air ducts are automatically turned 
on and the flow of cold air in the ducts thus 
the desired temperature Is 
In addition to serving the de. 
humidifiers for air-conditioning, the two am- 
monia compressors supply refrigeration for 
the 5000 square feet of floor space that is 
maintained at a temperature of 45° F., and 
for an ice box on the third floor. The com- 
pressors have been in operation for two years 
‘; and chief engineer Hugh McCann says 
that they have given perfect service and have 
not cost a penny for repairs. 


The engine room of 
this plant is complete; 
and all the power for 
motors, and for heat 
and light is generated 
there. Steam is used as 


By the time a box TT prime mover. Three 
reaches the end of the A at Edgemoor water tube 
belt, or its starting = boilers furnish steam for 
point, it is full. The air the ammonia compres 
in this room must al- sors and for the two 


be in perfect oon- 

or the candies 
woukd become soft, and 
4 it would be im- 
to handle them 








throughout the year to 
meet the demands of the 
seasons. The Christmas 
demand ts the greatest 
of all: and candy manu- 
facturers must start 
weeks ahead of time so 
as to be able to supply 
the Yuletide market. 
Candies are also kept in 


Packing room, — 


e ex a an 2 





being filled with candy. 





continueus belts on which the boxes travel 


Rice-Sargent engines, 
direct connected to 
Crocker-Wheeler get 
erators. which supply 
power and I ght to al 
the machine:y. Steam 
is also wtilized for cook- 
ing The engineer and 
his force keep a careful 
record of production 
costs. Every pound d 
coal used, every pound 
of ashes removed, and 
every pounc d of watef 
going into the boilers i 
listed. A de ae record of 
the temperature of the 
feed water passing #0 
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1—Placing candy centers on a belt that conveys them to a dipping achine, on the right, which dips hundreds of chocolates 
an hour, 2—T hese cocoa-grinding mills convert the toasted cocoa beans into a liquid, 3—Two 14-inch-stroke, Type 
XPV-3A ammonia compressors in the engine room of the plant of Henry Maillard, Inc. 4—Milixing chocolate 
before it Is cast into cakes. 5—Hand-dipping Sugar-coated bonbons., 
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and from the pumps is closely noticed. In 
this way the chief engineer is able to obtain 
accurate cost figures. 

When Henry Maillard, Sr., left the Royal 
House of Louis Philippe in 1848 to come to 
America with his cooking kettle, he had one 
aim, and that was to produce quality candy. 
In all probability he never even dreamed that 
the firm that bears his name would be turn- 
ing out candy, equal if not superior in quality 
to his, at the rate of many tons a day. Science 
and engineering skill have made this possible. 





PCWERFUL AIR-MOTOR HOIST 
CAN LIFT TEN TONS 


HE Ingersoll-Rand Company has an- 

nounced that it is prepared to deliver an 
air-motor hoist of a new size with a lifting 
capacity up to 10 tons. This is the largest 
and the most powerful pneumatic hoist yet 
built by this company: and it is well adapted 
for use in railroad shops, for example, in 
handling locomotive drivers at lathes and 
presses and in doing other heavy work that 
would ordinarily require a crane. 

The air motor is of the 4-cylinder type and 
geared to a rope drum, the entire construction 
being enclosed in a compact and dirtproof 
housing. The gears are made of a special 
heat-treated steel so as to insure added 
strength and durability. They operate in a 
bath of semi-fiuid grease that is also protected 
from dirt by being encased. Ball bearings or 
bronze bushings are provided wherever, from 
past experience, they can be counted upon to 
increase the hoist’s efficiency and to lengthen 
its life. The motor cylinders are not only 
renewable but also interchangeable, making 
it, sO it is said, an easy as well as an inex- 
pensive matter to replace them after they have 
become worn through 
service. 

The new hoist, like 
the earlier models, has 
a safety brake that 
automatically holds the 
load at any desired 
point and for any length 
of time regardless of air 
pressure. Instant and 
complete control of the 
hoist movement is ob- 
tained by means of a 
graduated throttle and 
by reason of the fact 
that the motor is well 
balanced—running vir- 
tually without  vibra- 
tion, so it is claimed. 

This Size G hoist, as 
it is designated, has a 
maximum lift of 16 feet. 
Equipped with a top 
hook, the hoist weighs 
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The new Size G air-motor hoist which 
has a maximum lifting capacity of 
20,000 pounds. 


the company is ready to build special trolleys 
to meet customers’ requirements. 





HATS FOR MINERS 


*““CYPEAKING of accidents,”’ said the 

plant superintendent, “I have always 
taken the position that an ounce of protection 
is worth a good deal more than a pound of 
cure. Just as long as we are dealing with 
human beings in our business we can never 
prevent all accidents. Unfortunately, we all 


slip at times, so I say that what you can’t 
prevent you can, perhaps, protect.” 

‘“‘That’s true,” answered the mine manager, 
“and to 


illustrate how we have made a 
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practical application of your theory of pro. 
tection, here’s one example. Most of our 
operations are underground; and it was always 
a problem with us to safeguard our men from 
the ordinary hazards of falling rock, low roof, 
exposed wires. and that sort of thing. Yes, 
we had installed the most modern methods; 
but, despite that, every now and then a man 
would go down with a cracked skull or similar 
injury. That, in itself, was bad enough; but 
it involved, besides, lost time—a link out of 
our production chain, compensation, ete. 
And worst of all, there was the bad effect on 
our men’s morale. 





“Well, one day we read about the hard- 
boiled hat in a Bureau of Mines’ circular, 
Apparently, it had a splendid record in ac- 
cident prevention. It is a comfortable, light- 
weight affair that is strong enough to with- 
stand the blow delivered by a 1-pound rock 
dropping from a height of from 6 to 8 feet. 
We looked into the matter, and decided to 
give the hat a trial. 

“This headgear has worked out very well: 
and where we have not been able to prevent 
rock from falling we have been able, because 
of it, to protect men so exposed. During the 
past two years, in which there would other- 
wise have been several fatalities and dozens 
of injuries from head accidents, no deaths 
have been recorded and the number of men 
injured in this fashion has been markedly 
reduced. We have one man now who is tem- 
porarily laid up with a sprained neck: a 4x4- 
inch caught the side of his hat. Without the 
head covering, this would undoubtedly have 
been a case for the coroner.”’ 

“You've given me an idea that might be 
used to advantage in our business,”’ replied 
the plant superintendent. ‘“‘Why can’t we 
get something similar 
for those of our workers 











1,300 pounds: with a 
chain-driven trolley its 
weight comes to 1,800 
pounds. Either one or 
the other, of standard 
make, can be furnished. 
If necessary, however, 


twenty years ago. 
going aboard the giant airship. 
gas is admirably suited for use in airships because it simplifies the problem of com- 
pensating for loss of weight due to expended fuel. 
gas is about that of atmospheric air, and the space occupied by the gas before use 
ean be replaced by an equivalent volume and weight of free air. 


Apart from its availability as 


International Newsreel Photo. 
Just before the “‘Graf Zeppelin’’ left our shores on her eastward flight across the 
Atiantic, her fuel tanks were filled with 21,000 cubic meters of what is known as 
“blau gas’, named after the German chemist who introduced it commercially about 
In this picture we see the liquefied gas being vaporized before 


That is to say, the weight of the 


who toil beneath over- 
head cranes?” ‘Well, 
retorted the mine man- 
ager, “if, like ourselves, 
you can’t altogether 
prevent head accidents, 
you can protect your 
men against them by 
making them wear hard- 
boiled hats.” 


Operations have been 
started on a $40,000,- 
000 power project on 


the Connecticut River 
at Monroe and Little 
ton, N. H., and Barnet 
and Waterford, Vt. 
that is expected to give 
employment to 4,000 
men for three years. 


a 


Upon completion, the 
dams will create lakes 
holding more than 7- 
000,000,000 cubic feet 
of water: and a total of 
250,000 hp. will be de- 
veloped. 





a motor fuel, blau 
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New Plant of F. E. Reed Glass Company, Rochester, N. Y., Is 
Built to Produce 110,000 Bottles Every 24 Hours 


HEN you wet your whistle with a soft 

drink, do you ever think of the many 
others that do the same thing? Have you any 
idea of the volume of these beverages con- 
sumed annually in America? It is officially 
declared that more than 11,000,000,000 
bottles of drinks of this kind are distributed 
throughout the country in the course of a 
twelvemonth! This is the reflex of a law de- 
signed to minimize the consumption of spir- 
ituous liquors. 

It is a matter of widespread knowledge that 
the grape growers of the United States loudly 
prophesied their industrial doom when pro- 
hibition was imminent; and yet it is a happy 
fact that the commercial vineyards of the 
nation are prospering today as they never 
did before. The bottle manufacturers of the 
country were similarly and equally gloomy 
when the dry law seemed inevitable; and, not 
without reason, they opposed the consti- 
tutional amendment that carried a possible 


Left—Two of the automatic bottle 


air. 


Circle—Close-up of one of the automatic 
machines, each of which is capable of blow- 
Ing 11 tons of glass into bottles in the course 


of 24 hours. 


Right—Bottles coming out of the annezl- 
ing oven and undergoing inspection before 


delivery to the packers. 
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menace to their business welfare. Despite 
that outlook, the production of our bottle 
plants has since grown amazingly with each 
succeeding year—prohibition has proved a 
boon rather than a bane to them. 

On the basis of the foregoing figure, issued 
by a statistician of the United States Depart- 
ment of Agriculture, the per capita consump- 
tion of these beverages is at the rate of nearly 
96 bottles per annum. If we exclude the in- 
fants that cannot so gratify their palates, 
it is safe to say that those that do indulge 
drink, individually, fully double that number 
of bottles of non-intoxicants in the course of 
a year. 

In producing 11,000,000,000 bottles of soft 
drinks, the manufacturers employ, so a 


Government expert states, 250,000 tons of 
sugar, 5,000,000 pounds of fruit acid, 50,000 
pounds of artificial coloring, 1,000,000 gallons 
of flavoring extracts, and the tidy volume of 
gallons 


400,000,000 of carbonated water. 













Perhaps we can get a clearer idea of these 
vast quantities. All mixed and ready for 
bottling, this volume of soft drinks—if placed 
in a suitable reservoir—would be more than 
ample to float 25 ships of the size of the 
Leviathan! That great craft displaces 64,100 
tons of water. 

Whence come all the bottles required to 
hold the various beverages? How are they 
made fast enough and at a price to meet the 
needs of the trade? Manifestly, the demand 
cannot be taken care of by plants that turn 
out hand-blown bottles. The work, today, 
is done well-nigh entirely by factories equip- 
ped with automatic or semi-automatic bottle- 
blowing machines. The automatic bottle- 
blowing machine is a wonderfully ingenious 
affair; and the purpose of the present article 
is to describe a new plant that is equipped with 
machines of this character. We refer to the 
Mount Reed plant of the F. E. Reed Glass 
Company, Rochester, N. Y. 
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The two Ingersol[-Rand oil-engine-com pressor units that furnish operating 
air for the glass plant. 


That bottle factory started production in 
March, 1928; and, when working at maximum 
capacity, it will be able to turn out 55 tons 
of finished product in the course of 24 hours. 
As each beverage bottle weighs a pound, the 
output may be as high as 110,000 containers 
in the interval mentioned. Perhaps a better 
notion of what this means can be had if we 
follow the various operations through from 
the beginning to the end—taking them in their 
ordered sequence. 

This up-to-date plant has a single con- 
tinuous tank furnace in which the glass is 
melted and refined. The glass is what is 
known as a soda-lime glass, and is made up 
of soda, which serves as a flux: lime, which 
acts as a hardener; silica sand, which is the 
predominating and basic material; and about 
1,300 pounds of cullet with each ton of sand. 
The glass is green; and this color is induced 
by the addition of a sufficient quantity of 
chrome. The tank is about 50 feet long; and 
the ingredients of the batch are mixed by 
hand on the floor and carried thence by a 


mechanical conveyor to the feeding end of 


the tank. When starting with a fresh batch, 
it takes 48 hours to melt the ingredients; and 
during that time the batch is continually 
exposed to a temperature of about 2,400° F. 
The furnaces are fired with producer gas made 
on the premises. 

The continuous tank is capable of supplying 
molten glass in sufficient quantity to take care 
of five automatic bottle-making machines— 
each machine having a rated capacity of 11 
tons of glass every 24 hours. At the present 
time, however, there are but three such ma- 
chines installed. These are of the well-known 
Lynch model. These units perform with un- 
canny precision; and their various and in- 
terrelated functions seem dominated by a 
brain—such is the engineering cunning that 
has gone into their make-up. The different 
operations are timed by electric motors: but 
the actual working is effected with compressed 
air. A pressure of 40 pounds to the square 
inch is maintained in the service line. 

Each automatic machine is of the 2-table 
type; and a certain number of the essential 
operations is performed on each table. Per- 


haps it would be of interest to mention these 
in their respective order. The first operation 
consists in feeding gobs of glass of just the 
right size to form the bottles. These gobs are 
supplied by a feeding machine which draws 
the molten glass from the tank, cuts off a 
glowing ingot from the plastic glass, and drops 
it at the proper time into a “blank”’ mold as 
that mold revolves on the table and comes 
directly beneath the feeding machine. The 
molds, six in number, are split molds, hinged 
so that they can open and close at the right 
moment. Immediately after the mold has 
closed around the gob, air is blown down into 
it to form the top of the bottle. The third 
operation consists in blowing air up into the 
mold, to start the hole in the neck of the 
blank, and thence into the glass mass as a 
whole. The bottom of the bottle is shaped at 
the same time. In the fourth operation the 
mold is turned so as to deliver the partly 
made bottle upright to an opened mold on the 
adjoining revolving table. 

On the second table are six finishing molds. 
After one of these molds closes about the 
forming bottle, air is blown into it in order 
to give the plastic glass its final desired shape 
by expanding it so that. the resulting bottle 
will conform to the enveloping cavity of the 
finishing mold. With this done, more air is 
applied to cool and to stiffen the glass. In 
the sixth operation the mold opens, and air- 
actuated mechanical fingers pick up the bottle 
and transfer it to an air-driven conveyor which 
carries it to a point where a number of them 
can be stripped off on a metal scoop and taken 
promptly thence to the admission end of the 
annealing furnace or lehr, as it is known to 
the industry. Each bottle remains in the lehr 
for a period of six hours. The temperature 
of the lehr is 1,200° F. at the receiving end 
and drops gradually to that of the shop by 
the time the conveyor delivers the bottle at 
the discharge end. From entrance to exit of 
the annealing furnace the bottle makes a 
journey of 70 feet. 

As the bottles reach the discharge end of 
the lehr they are quickly removed by at- 
tendants. Next they are inspected by trained 
workers who weigh the bottles to see that they 
are according to specifications and further 























Left—Compressor house and producer-gas plant. 





Right—Where the batch is weighed and mied. 
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Left—The feeding end of the big lehr or annealing oven. 


determine their fitness by sound and sight 
tests. Four bottles are handled simultaneously 
in making these examinations. Bottles that 
are unsatisfactory are scrapped and carried 
to the cullet pile for reworking into glass, 
while those that pass the inspection are just 
as promptly ranged in suitable wooden crates 
to be sent by gravity, on roller conveyors, to 
the packing department. 

Besides performing the various services 
that it does on the two tables of each bottle- 
making machine, compressed air operates the 
feeder on the glass feed tank and atomizes 
the oil jet for the flame that keeps that feeder 
sufficiently hot to handle the molten glass 
without chilling it before the gobs are cut 
and dropped into the receiving molds. In 
fact, every function in connection with the 
mechanical blowing of bottles depends upon 
the maintenance of a temperature suitable 
to that particular phase of the work, as well 
as upon the extremely nice codrdination of 
the interrelated operations. 

Manifestly, the air supply of the plant is of 
the utmost importance; and to make sure that 
there will always be enough of this to meet 
requirements, the factory is provided with 
two Ingersoll-Rand POC-1 oil-engine-com- 
pressor units. One of them is ample to take 
care of the maximum demands, but two are 
installed to insure an unfailing output should 
one or the other of the machines be idle for 
any reason. As a matter of practice, the com- 
pressors are run alternately. At the present 
time, when running at a load factor ranging 
between 65 and 70 per cent, one of these 110- 
hp. units will consume 4 gallons of fuel per 
hour. The piston displacement is equivalent 
to 640 cubic feet of free air per minute. The 
lubricating oil for the compressors is changed 
once a month; and during the working period 
it is kept fit for continuous service by méans 
of a bag filter. 
The water at the inlet of the compressor 
Jackets has a temperature of 55° F. as it 
comes from the softener, and as it leaves the 
engine jackets it has a temperature of 120° 
F. At that temperature, it is delivered to a 

avis generator which utilizes the heat of 





giass to the bottle-making machines, 


the exhaust gases from the operating engine. 
This generator brings the temperature of 
the water up to 145° F.; and such is its con- 
dition when it enters the boiler feed pump that 
it takes care of the steam plant of the factory. 
Steam is used to heat the bottle works in 
wintertime and to feed the producer-gas plant 
on the premises. The water discharge from 
the compressor jackets averages about 6 
gallons per minute. During mild weather, ap- 
proximately 3 gallons of this water goes to 
the boilers and the remainder is emptied into 
a sewer. During the winter months, however, 
when the heating load is added, all the water 
is utilized by the boilers. 

Under mild weather conditions, and by 
raising the temperature of the water 90° 
through the use of the engine exhaust, it is 
possible to increase the boiler efficiency about 
10 per cent by feeding the boiler hot instead 
of cold water. With coal at $5 a ton, let us 
say, the saving made in this way amounts 
to $1.25 a day. This is based upon a 60-hp. 
boiler running at 80 per cent of its load factor. 
Assuming a working year of 300 days, the 
total saving by this use of the circulating 
water of the compressors would be $375. 
This sum can be added to the economies 
brought about primarily by the employment 
of oil-engine drive. 





SHAFT-SINKING RECORD 
ON THE RAND 


HE sinking of the No. 4 Shaft of the 

Springs Mines, Ltd., on the Witwaters- 
rand has been watched with considerable 
interest in mining circles because of the speed 
with which the crews have been working 
their way downward to the main gold- 
bearing reef, which is said to lie 4,200 feet 
below the surface. In four months, from March 
1 to June 30, 1928, the drillers—using N-73 
drifters with sinker handles—increased the 
depth of the shaft by 1,147 feet, or an average 
of 287 feet per month. The achievement is 
said to mark a record in shaft sinking in 
Africa; and W. F. de Jaeger, the master 
sinker in charge of operations, is justly proud 


Right—Rear view of the gas-fired tank that furnishes 


of the performance of his men and of the 
equipment that helped to make it possible. 

Up to June 30, the best showing was made 
in May, when the shaft was advanced 300 
feet in 31 working days; or an average of 
9.68 feet a day. In March it was sunk 286 
feet; in April, 279 feet; and in June, 282 feet. 
Operations have been carried on in three 
8-hour shifts by crews each made up of a 
sinker, a helper, and a gang of 42 boys. The 
first 54% hours of each shift was given over 
to mucking, lashing, etc., and the remaining 
2% hours to drilling and blasting. Each 
round consisted of from 72 to 84 holes; and 
78-inch hollow, round steels were used in the 
N-73 drifters, of which seven were on the job. 

No. 4 Shaft of the Springs Mines is verti- 
cal, 31x13 feet in cross section, and divided 
into five compartments. As the work pro- 
ceeds, it is being lined with timber and finished 
with guides. Sinking operations were begun 
at the end of April, 1927; and, if the same 
rate of progress has been maintained in the 
meantime, the shaft should be completed 
some time this month. 


TO INVESTIGATE SERVICE 
LIFE OF WIRE ROPE 


6 iki E study of wire rope and of the factors 
governing its life is to be undertaken by a 
research committee.of the American Society 
of Mechanical Engineers under the sponsor- 
ship of the Engineering Foundation. Many 
miles of wire rope are required annually in 
the United States for numerous purposes; 
and users have found that its life in service 
varies greatly. Why this should be so, has 
never been clearly understood. 

To throw some light on the matter, both 
makers and users of wire rope have expressed 
their willingness to support the large-scale 
investigations proposed by the aforementioned 
society. It is planned, among other things, 
to construct a testing machine capable of 
reproducing at will the different service con- 
ditions under which wire rope is called upon 
to work. As rope of this kind largely affects 
the safety of lives and property, the subject 
is one that should interest everyone. 
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Seme of the ways in which discarded equipment has been adapted for use in a railroad repair plant. 1—An air-operated 
machine fer reclaiming coupler knuckles. 2—A pneumatic rail straightener. 3—An improvised air-driven apparatus 
that bullds up worn coupler-knuckle pin holes. 4—This tool makes short work of drilling rails. 
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N the story of world activities in recent 

years, compressed air has figured quite 
conspicuously; and not many of our most 
notable achievements are now accomplished 
without its aid. Compressed air, however, 
as a handy helper, is still regarded as more or 
less of a novelty and as only a recent addition 
to the world’s kit of tools wherewith to work 
its wonders. But it is a curious thing that all 
the air with which we come in contact—and 
whose services are so numerous and diverse 
is, always has been. and always will be com- 
pressed air, compressed at least by the weight 
of all the air above it. Hence, we are all born 
compressed-air workers. Non-compressed 
air can hardly be imagined, and can never 
be discovered or produced. 

It was through compressed air that Lind- 
bergh made his lone flight to astonish the 
world and to give to the present century the 
record of the greatest feat of all the ages. 
Perhaps not even he has thought of the fact 
that that flight through the air could never 
have been made without the constant testi- 
mony of his air-pressure gage, which told 
him the precise state of compression of the 
air through which he was rushing and, in- 
ferentially, the precise height at which he 
was flying so that he might not dash into the 
waves but, instead, be able to choose the 
elevation which would best serve and hasten 
his flight. 

The air-pressure gage upon which all 
aviators must depend is not generally known 
by its clearly descriptive title. It has been 
called a barometer, and, later, an aneroid 
barometer—both terms conveying no Oob- 
vious meaning except to the initiated. The 
mercury barometer is nearly three centuries 
old, and the aneroid barometer is less than 
one century old. Only 
the latter is available for 
universal use. 

Like other of the 
world’s greatest acquisi- 
tions, the barometer did 
not at first show us all 
that it could do, or even 
what it could do best; 
and its value to us has 
been long in receiving 
deserved appreciation. 
It was found, in a gen- 
eral way, that the higher 
atmospheric pressures 
for any locality promised 
fair weather, and that 
the lower pressures por- 
tended rains and storms. 
Accordingly, the barom- 
eter was generally known 
as the “‘weather glass’’, 
and as little more than 
that. But to prognosti- 
Cate the weather from 
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Frank Richards, who. with his fondness for 


precision, tells us he will be 89.8 years 
old upon the appearance of this issue 
of the Magazine. 


barometer readings involves the considera- 
tion of several other accompanying condi- 
tions, such as the temperature and the at- 
mospheric humidity, the force and the 
direction of the winds, the movement of the 
mercury column—whether slow or rapid, 
upward or downward, etc. Thus, while 
trained scientists and widely informed ob- 
servers may forecast the weather with some 
success, it is little better than guesswork for 
the amateur. 

In the earlier days of the first barometer 
it was learned that the reading varied with 
any decided difference in altitude—the mer- 
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By placing the barometer in a glass, then cupping or flattening the palm, it is 
possible to Induce a noticeable movement of the pointer. 
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cury column descending as the instrument was 
carried higher, and rising when conveyed to 
lower levels. Therefore, it could be service- 
able in measuring altitudes, at least approxi- 
mately, anywhere. Not much could be done 
in this line with the mercury barometer, 
however, as it is not conveniently portable. 
It must be placed in a vertical position; and 
the height of the column cannot be read with 
sufficient accuracy. The aneroid barometer 
completely satisfies every requirement. It 
is always ready without any care or adjust- 
ment; it can be carried and employed in any 
position; gives its indications with the most 
minute precision; and can be made self- 
recording. It has, of course, come to be used 
as an altimeter wherever needed; and, was 
opportunely ready for the aviator when he 
went into business. To him it is an indis- 
pensable instrument. 

It will be convenient in this connection to 
call attention to my pocket aneroid barometer 
which I have carried or have had hanging at 
my desk for 25 years. In all that time it has 
gone along without any adjustment or care— 
giving its indications as unfailingly as a 
thermometer. It weighs only 3 ounces, or 
just half as much as my big watch. The face 
is graduated to show the air pressure in 
inches of mercury—that is, from 25 to 31 
inches. If I should take the instrument down 
into a deep mine, the pointer at the increased 
pressure would move beyond the latter fig- 
ure; but that higher reading is not provided 
for. 

Atmospheric changes of pressure are gen- 
erally very slow, and also not of great extent. 
Sometimes there is no apparent movement 
of the pointer all day, and it seems as if the 
instrument were dead; but I have often tried 
the trick shown in one 
of the accompanying 
photographs, and at once 
realized that the barom- 
eter is very much alive. 
By standing the aneroid 
in an empty tumbler and 
putting my hand over 
the top, covering it en- 
tirely, and then by merely 
changing the hollow in 
the palm of my hand to 
increase or to diminish 
the air pressure a little, 
I find the pointer im- 
mediately responsive and 
prompt to move in either 
direction. My great- 
grandson, ten years old, 
one day placed his mouth 
over the top of the glass 
and by alternately blow- 
ing and drawing in his 
breath moved the pointer 
much farther than I 
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could by the action of 
my hand. 

Surrounding the dial, 
which is graduated to 
give the pressure read- 
ings in inches and tenths 
of inches of mercury, 
there is a flat ring made 
to rotate in either direc- 
tion by turning the 
knurled handle which 
looks like the knob of a 
stem-winding watch. 
The ring has a zero mark 
upon it which may be 
set exactly with the 
pointer whenever the in- 
strument is inspected; 
and any movement show- 
ing a change of atmos- 
pheric pressure will be 
evident at the next ob- 
servation. In my present 
home location in New 
Jersey, near sea level, 
the entire range of my 
local barometer readings is from, say, 28.5 
inches to 30.5 inches—the interval representing 
very closely 1 pound of air pressure per square 
inch; and, wherever any of us may be living, 
this is nearly the normal range for all of us. The 
record for months at a time with me is be- 
tween 29 inches and 30 inches or 14 pound 
of air pressure. It is in the altitude business 
that the barometer shows what fine work 
it can do, and how minutely accurate it can 
be. For that purpose, the adjustable ring 
spoken of is graduated all around the circle 
to show altitudes ranging from hundreds of 
feet up to thousands of feet. 
instrument to which the aviator trusts 
ife is larger than my pocket affair; and its 
much farther upward 


When it is made self- 
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de im recent years, and ‘that is in 
ind the ups and downs of the auto- 
mot Te the touring automobilist, es- 
pecially, this should appeal strongly. We 
cannot travel far, going through several 


mt in either direc- 
traverse regions more 


States or across the contin 
tion, without having to 


or less hilly or even mountainous; and our 
curiosity now how 


must often be stirred to k 
high we may have had to climb or how far 
we may have had to go down. 

But there is a more practical sade than that. 
The record of a car's horizontal travel is 
essential for varous reasons; but what about 


its vertical mileage? Am auto may weigh 


two tons or more, and it should be remembered 





This pocket aneroid barometer weighs only 3 ounces. 


that that weight has to be raised and lowered 
continually as we speed up and down even 
ordinary hills. Under these circumstances, 
the power demands upon the motor are far 
greater than those made by the car when 
running on a level road; and the aneroid, 
with its cumulative record, would surely 
astonish us. 
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Oil fields of great promise have been dis- 
covered in Bolivia, according to an announce- 
ment made by the Director General of Min- 
ing and Oil. 





The completion of the Gaspe Belt Highway, 
by the Province of Quebec, has opened to 
the touring public a road nearly 1,000 miles 
long and extending from Montreal to the 
Gulf of St. Lawrence. The new link in thi 
scenically beautiful highway is 400 miles long 
and runs east from Cape Chat along the St. 
Lawrence for about 200 miles, thence turning 
inland and joining the Montreal-Quebec- 


Rimouski Highway. 


we 





In order to cope with the activities of the 
aviation industry, the Aeronautical Chamber 
of Commerce of America proposes to establish 
six branches throughout the United States 
and to put the organization on a national 
instead of a local basis, as is now the case. 
According to those officials, the industry has 
expanded tremendously—the value of the 
output within the last eighteen months having 
increased from a few million dollars a year to 
more than $100,000,000 a year 
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Where it is necessary 
to drop water 100 feet 
or more to a pumping 
level it can be utilized 
to furnish power by con. 
ducting it through small. 
diameter pipes instead 
of allowing it to reach 
the sump by way of 
stopes and raises. One 
mine uses such power to 
drive a fan, Engineering 
and Mining Journal an. 
nounces, and another 
operates a generator 
supplying electric light 
to several stations in 
the ie tetnenl 

A single-deck street 
car has been put in ser- 
vice in Dresden, Ger. 
many, that is 75 feet 
long and capable of 
seating 117 passengers. 


It is reported from abroad that a Diese 
type airplane engine, using heavy oil, has 
been developed in Germany. The engine is 
said to weigh 1,400 pounds and to develop 





60 hp. 

Borium, a manufactured product possessing 
a hardness between that of a sar hire anda 
diamond, is claimed to be a satisfactory 


substitute for black diamo 
employed in core drilling. 


nds now generally 





For some years the Indian Government 
railways have been experimenting with sys- 
tems designed to light the exteriors of trains 
for the purpose of intensifying the illumination 
at country stations and as a safeguard against 
trespassers. Two or more lights are provided 
on each side of a carriage, and these are auto- 
—- switched on when the train is run- 
ing below a certain speed and switched off 
rhen the prescribed limit is exceeded 











ate about 

nd now, in 

y Govern- 

ment and other experts. we are advised that 


plants have been erected for “wh manufacture 





of wall — and paper in Dubu Iowa, 
and Danville, Ill., respectively. The practi- 


cability of Sheer ocesses used is being vouched 
for by the Chemical Engineering Department 
of the Iowa State College. 








The nation’s ice bill for 1928 is estimated 
at $430,000,000, an increase over the 192/ 
consumption of more than 3 per cent. 
Even so, nee the National Association of 
Ice Industries, only 42 per cent of the Amef- 
can homes use ice boxes. 
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Passenger elevator cages of nickel are a¢- 
vocated because they are of lighter weigit 
than those of steel, therefore need fat 
less power to move them. 
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EDITORIALS 


SPOKEN WORDS EVERLASTING 


OMEWHERE in the space that envelops 
‘the earth the words of MosEs go rippling 
onward—such is the ‘eathlessness of speech 
according to certain radio technicists! Most 
of us have a pretty good opinion of that 
ancient prophet and leader, and most of us 
would hate to have him discredited by making 
vocal again words possibly uttered by him 
in a moment of pique and not intended for 
publication. One and all of us would certainly 
regret it should the scientists of radio find 
wars by which words spoken in the past 
could be brought to life to confront us in the 
present. Just think what would be our lot if 
we tuned in inadvertently upon some of the 
political harangues with which we have so 
recently been pestered. Most of the owners 
of radio sets bought them for entertainment 
and not for punishment. 


We have it on good authority that 41,000,- 
000 people in the United States could listen 
in on nationwide broadcasting if all their 
sets were used simultaneously; and in the 
course of the last eight years the people 
of this country have spent substantially 
$2,000,000,000 in providing themselves with 
radio sets. No wonder the business of pro- 
ducing such equipment has developed into 
an industry of notable proportions. The prob- 
lem now is essentially one of finding ways to 
so control this use of the ether and radio 
waves that the broad results will be beneficial. 
This is not an easy matter; but, even so, the 
education, the daily dissemination of informa- 
tion, and the entertainment of many millions 
of persons depend upon the discovery of a 
satisfactory solution. We heartily wish those 
responsible for the outcome success in the 
task that is or will be theirs. 


CANADA GOES STEADILY 
FORWARD 


PROSPEROUS and prospering nation 

makes the best of neighbors. Happily 
such is Canada’s status and friendly nearness 
to us. Canada’s growth industrially and 
economically is proof of what a sturdy and 
well-directed people can do in overcoming 
difficulties and in turning Nature’s rugged 
gifts to good account. 

It is within the memory of many of us how 
strenuously a considerable group of Canadians 
urged annexation with the United States as 
recently as three decades ago—speaking of 
such a union as “a perennial honeymoon of 
prosperity”. Fortunately for both nations, 
the Canadians as a whole wisely decided to 
continue on alone in solving their problems; 
and the world today can see how amazingly 
well they have succeeded in making themselves 
strong enough to stand firmly on their own 
legs. As neighbors, each of us can benefit 
through the reciprocal relations that have 
developed. 

Today, Canada ranks fifth in world trade, 
whereas only fifteen years ago her position 
was tenth in international commerce. Can- 
ada’s prosperity is reflected in what she buys 
from us: she is now our best customer. Dur- 
ing the twelve months of the fiscal year that 
ended June 30, 1928, Canada bought goods 
from us to the total value of $852,000,000. 
The Dominion’s capacity to draw upon us to 
this extent is a sure sign of her industrial 
progress, because, in the last analysis, her 
fiscal strength rests upon what her farms, her 
factories, and her mines are contributing 
to her rapidly increasing wealth. 

According to competent authorities, Can- 
ada’s mines and quarries will yield during the 
current calendar year products having an 
aggregate value of $260,000,000. This repre- 
sents an increase of 5 per cent upon the out- 
put of 1927 and an advance of 23 per cent 
upon the total production of ten years ago, 
when prices were notoriously inflated. We 
are informed that precious metals are ex- 
pected to contribute $52,000,000 of the sum 
mentioned; that the four principal base 
metals mined in the country will probably 
yield $72,000,000; that the coal output will 
have a value of $60,000,000; and that the 
combined worth of other non-metallic min- 
erals will be substantially $76,000,000. Surely, 
this is a splendid showing. 

Canada's achievements in the field of min- 
ing have, in many instances, been won 
against great physical odds. Equipment, and 
much of it, has had to be transported long 
distances into wilderness regions often far 
from railhead, taxing perseverance and re- 
sourcefulness to the limit. Fortunately, 
modern mining machinery of various sorts 
could be moved to these remote and far-flung 
industrial battle fronts; and these labor- 
saving aids in the form of air-driven rock 
drills, portable compressors, and oil-engine 
prime movers have neutralized nature's 
handicaps and made profitable accomplish- 
ment possible. To this extent, present-day 
engineering has robbed the pioneer’s work 


of some of its hardships and has enabled 
Canada to forge forward at an amazing pace. 





“GRAF ZEPPELIN” COMPLETES 
ROUND TRIP 


VERYONE interested in aviation will 

acclaim the safe return of the Graf Zep- 
pelin to Germany after twice crossing the 
Atlantic Ocean. The performance of the giant 
airship indicates that much has been achieved 
in this method of aerial transportation since 
the R-34 made the round trip between the 
British Isles and the United States in the 
summer of 1919. What the Graf Zeppelin 
has done in capable hands plainly marks a 
long step forward in the commercial utiliza- 
tion of this form of aircraft in the carriage 
of passengers, mail, and express matter. 

In order to make her two crossings practi- 
cable, her constructors found it desirable to 
modify in various ways the designs previously 
developed for airships of that particular 
pattern; and they did this skillfully and effec- 
tively. Furthermore, to neutralize the ex- 
penditure of fuel and the incidental reduction 
of the dead load, they found ways to utilize 
“blau”’ gas instead of gasoline for the pro- 
pulsive engines during the majer part of each 
leg of the round trip. By recourse to a gas 
having nearly the specific gravity of free air, 
the weight of the expended fuel could be re- 
placed with an equal volume of air. This 
meant that the reserve of buoyancy of the 
dirigible could be held fairly constant; and 
none of -her sustaining hydrogen needed to 
be released to offset a loss of weight incident 
to consumed fuel, as would inevitably be 
the case with gasoline as a source of power. 
This is not merely a technical achievement 
—it is a practical gain bearing directly upon 
the employment of such aircraft in commercial 
service. 

It has been estimated that at the rates 
charged for passengers and postal matter the 
gross revenue earned by the Graf Zeppelin 
on her maiden round trip was approximately 
$250,000; and it is reasonably certain that the 
dirigible cost in the neighborhood of $1,250.- 
000 to build and to equip. Apparently, the 
ship would not have to make many crossings 
to pay for herself, assuming that transporta- 
tion charges for mail and passengers remain 
as on the initial runs. Manifestly. this is 
unlikely to be the case, because popular 
enthusiasm largely accounted for the rates 
paid for the privilege of being identified with 
that spectacular essay. Unquestionably, the 
charges will have to be lower—much lower— 
to satisfy the public when the novelty of the 
thing wears off. 

The fact that the weather plays a far big- 
ger part in the navigating of a dirgible air- 
ship than it does in an ocean-going liner em- 
phasizes the limitations of this mode of long- 
distance transportation. What may yet be 
accomplished towards offsetting this handicap 
only the future will show; but we do know 
that an airplane made a non-stop flight across 
America at the very time that the Graf 
Zeppelin was held in her hangar and her trip 
to the Middle West was cancelled because 
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of weather conditions. In fact, Doctor EcK- 
ENER then declared that it would be impossible 
to withdraw the Graf Zeppelin from the shel- 
tering hangar at Lakehurst. This is not 
said for the purpose of detracting in the least 
from what the Graf Zeppelin typifies in the 
way of aviation progress, but merely to evalu- 
ate the present state of the art. Every mile- 
post is a mark of advance, but not every 
milepost is near the goal. We believe that 
outstanding and very substantial improve- 
ments are yet to be made before airships of 
this sort can be counted upon for regular 
commercial service. 





NURSES IN INDUSTRY 


: ms employment of nurses in large business 
offices and industrial plants was given an 
added impetus at a recent luncheon held in 
Brookiyn, N. Y., under the auspices of three 
New York State nursing organizations. The 
movement, which is nationwide in its scope, 
has already received well-deserved recognition; 
and in the City of Greater New York, alone, 
more than 300 graduate nurses are engaged 
in looking after the welfare of men and women 
working in factories, stores, and offices. 
Recent Government statistics show that an 
average of 2,500,000 persons in the United 
States are continually prevented from going 
to work on account of illness or accident. 
The figures also disclose that for every one 
disabled because of an accident, six or seven 
are incapacitated through illness. By em- 
ploying nurses, and by training the wage 
earners to go to them at once for advice or 
attention, the nation’s sick list of the gain- 
fully occupied can be reduced greatly and 
industry saved millions of dollars yearly. 


ee 
FREDERICK KENT COPELAND 


WE regret to announce the death on No- 
vember 10, at Claremont, N. H., of 
Frederick Kent Copeland, president of the 
Sullivan Machinery Company. Mr. Copeland 
was born on August 22, 1855, at Lexington, 
Mass. ; and he was a graduate of the Massachu- 
setts Institute of Technology. 

Mr. Copeland began his business career in 
1876 in the operating department of the Chi- 
cago, Burlington & Quincy Railroad. From 
1878 to 1884 he was actively engaged as a 
mining engineer in the states of Iowa and 
Colorado, and in 1884 he organized the Dia- 
mond Prospecting Company. Eight years 
later that company was merged with the 
Sullivan Machinery Company, with which Mr. 
Copeland was identified from that time on un- 
til his demise. 

Mr. Copeland was a well-known figure in 
mining circles. He was a member, of the 
American Institute of Mining Engineers, the 
American Society of Mechanical Engineers, 
and the Western Society of Engineers. 

eee 

It is reported that a German company has 
made arrangements to distribute liquid 


oxygen anywhere throughout the Reich in 
specially constructed motor tank cars. 
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CorN FROM EGyPT, by Maurice Gompertz. An illus- 
trated book of 88 pages, published by William ee & 
Company, Inc., New York City. Price, $1.00 

HIS little volume is one of several in- 

cluded in The Reginning of Things Series, 
and deals with the origin of agriculture. 
Despite the fact that hundreds of millions 
of us depend for our food upon the industry 
of the tiller of the soil, there was a time when 
people did not practice agriculture; and, 
strange as it may seem, there still are parts 
of the world where whole communities do 
not cultivate the ground. Therefore, it should 
be a matter of interest to learn something 
about the origin of agriculture and when man 
first essayed to subject plants and animals 
to a system of domestication that would 
place them at his service. Mr. Gompertz 
has given us an interesting and an informative 
picture of agriculture in the days of ancient 
Egypt. 





How to Sotve TyPicaL BUSINESS PROBLEMS, by Wil- 
liam R. Basset. A work of 223 pages, published by The 
B. C. Forbes Publishing Company, New York City. 
Price, $2.50. 
= the very beginning of Chapter I, the 

author states: “Even after twenty-five 
years of more or less scientific thinking and 
experimenting along business lines, business 
is still, as a whole, full of cobwebs”. The book 
is, therefore, intended to help the business 
world to brush aside these hampering cob- 
webs; and, if lucid presentation of the sub- 
ject will suffice, the present volume should go 
a long way towards clarifying the industrial 
situation. The chapters deal with selling at 
a profit; commonsense in selling; the sound 
labor policy; the commonsense way to pay 
wages; buying for profit; the sensible credit 
policy; what finance really is; getting execu- 
tive leadership; making the factory a tool of 
production, etc., etc., etc. There is a helpful 
lesson in every chapter. 





REPRESENTATIVE INDUSTRIES IN THE UNITED STATES, 
edited by H. T. Warshow. An illustrated work of 702 
pages, published by Henry Holt & Company, New York 
City. Price, $5.00. 

HIS book is a collection of articles deal- 

ing with 21 of America’s outstanding 
departments of industry—each topic being 
presented by a competent authority. The 
subjects handled include those industries 
that are engaged in the production of alumi- 
num, automobiles, chemicals, copper, iron, 
leather, lumber, and petroleum, as well as the 
construction industry, the electric industry, 
the meat-packing industry, the water-power 
industry, etc., etc. 

The comprehensive nature of the topics 
considered is calculated to furnish interesting 
reading for a very wide circle; and the manner 


HA t 


in which each subject is handled assures this, 
The book is a worthwhile cross section of oy 
industrial life. 





EXAMPLES OF LETTERING AND DESIGN, by J. Littlejohns, 
An illustrated work of 59 pages, published by Isaac Pitmay 
& Sons, New York City. Price, $1.25. 

UMEROUS books have been published 

on the subject of lettering, but most of 
these are intended to aid the draftsman of 
other professional workers. In the present 
instance, the author has sought to aid those 
who desire to do decorative writing for the 
pleasure of its artistic expression. In addition 
to illustrating the ways, and means, and forms 
having to do with lettering, the author has 
suggested methods for personal variations 
so that the handiwork of each may be given 
individuality. We believe this little book will 
be welcomed by all who have any desire to 
acquire facility in the making of artistic let- 
ters. 





Tue Fats or NiaGara, by Glenn C. Forrester. An 
illustrated book of 155 pages, published by D. Van Noz 
trand Company, Inc., New York City. Pric2, $2.50 
_ most of us Niagara Falls are an im- 

pressive spectacle of the irresistible and 
amazing power of nature. We look upon them 
as a present fact, and but relatively few of us 
ponder upon their past. Mr. Forrester re- 
veals that the falls mark some of the stepping 
stones leading to the remote history of this 
earth on which we dwell. He asks: “Did you 
know that the Niagara Falls were onc? at 
Syracuse, 171 miles away? That Niagara was 
once a sheet of ice 3,000 feet thick, and that 
at another time it was at the bottom of a semi- 
tropical sea in which coral reefs grew and 
strange life thrived?”” The work is filled with 
thrilling revelations. 





Coérdinating Competitive Engineering is 
the title of a paper read by Frank W. Skinner, 
consulting engineer, before the Brooklyn 
Engineers’ Club. Briefly, the purpose of this 
excellent exposition is to deal with the relative 
merits of steel and of concrete in construction 
work, and to point out the controlling con- 
ditions effecting a choice of material. The 
topic is one that has engaged the attention 
of Mr. Skinner for a good many years; and 
he has written with the authority of ripe ex- 
perience. The paper is distributed as a re- 
print of the proceedings of that organiza- 
tion. 





Pneumatic Diggers is the title of a bulletin 
lately issued by the Ingersoll-Rand Company, 
11 Broadway, New York City. A copy of 
this bulletin will be sent free to any responsible 
person desiring it. It describes seven sizes 
of pneumatic diggers suitable for a wide range 
of work. 





The Elesco Superheater for Power Plants 
is the title of Bulletin T-1 issued by the 
Superheater Company, 17 East 42nd Street, 
New York City. This illustrated publication 
describes the design, construction, and appli- 
cation of the Elesco superheater to power 
plants. Copies can be had free upon 
request. 
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repping Four of the 15 Ingersoll-Rand Turbo-Compressors used by the Los Angeles Gas & Electric Corp. 
of this 
did you 


ia Supplying Los Angeles with Gas 


a semi- 
w and The Los Angeles Gas & Electric Corporation supplies a large quantity of 
-d with : a: : : a fui 

gas to domestic and industrial users in Los Angeles and vicinity. The plant 
generating capacity is approximately 100 million cubic feet per day. 








‘ing is 
kinner, Much of this gas is handled at the plant with Ingersoll-Rand equipment. In 


pre total, the Los Angeles company operates 15 Ingersoll-Rand Turbo-Compressors 


relative which have a combined capacity of 12 million cubic feet per hour at 3 pounds 
ruc discharge pressure. The first of these machines was put in service in 1919; the 
1g con- : : 
The others have been added as the plant output increased. Seven are driven by 


7 steam turbines and eight by motors. 
rs; anc 
ripe ex- Ingersoll-Rand furnishes compressors to meet every condition of gas com- 


eal pression. Our engineers will be glad to help you with your problems. Branch 
offices are conveniently located in all sections of the country. 


bulletin 
mpany, INGERSOLL-RAND COMPANY - 11 BROADWAY, NEW YORK CITY 
copy of Offices in principal cities the world over 

> For Canada Refer — Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 
¥ range For Europe Re‘er—Ingersoll-Rand Co., Limited, 165 Queen Victoria Street, London, E. C. 4 
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They Safeguard 
the Lives of Over 
a Thousand Men 


Morethan onethousandmen— 
working in the new tunnel being 
dug under the East River, New 
York—could be drowned likerats 
if the compressors, which supply 
compressed air to keep water out 
of this tunnel, should suddenly 
fail to operate. To assist in pre- 
venting such a_ catastrophe, 
Mason & HangerCompany, Inc., 
the Engineers and Architects, in- 
stalled nine Protectomotor Air 
Filters, (with a combined capac- 
ity of nearly 40,000 C. F. M.) to 
keep dust and cinders from near- 
by stacks from getting into their 
compressors and scoring the re- 
ciprocating parts and causing 
carbon. 

The construction of such a gi- 
gantic tunnel is not entrusted to amateurs. And 
when such well-known Engineers and Contrac- 
tors as the Mason & Hanger Co. have sufficient 
confidence in Protectomotor Air Filters to select 
them for such important work, you may be sure 


they. were positive that these filters would deliver 
clean air to their compressors. 


_ Protectomotor Air Filters are guaranteed to de- 
liver air 99-9/10% clean, and to reduce carbon de- 
posits 60 to 70%. Wear on moving parts is there- 


103 N. Water St., 
Rochester, N. Y. 





Protectomotor 
Pipe Line Filter 
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by reduced as much as 75 to 85%, and pneumatic 
equipment will operate three to five times longer 
before overhauling is needed. 

Over-a quarter of a million Protectomotors are 
in use-"on compressors, engines, blowers, com- 
pressed-air tools, automobiles, trucks, etc. 


PROTECTOMOTOR PIPE LINE FILTERS 
These filters deliver clean, dry air— free from dust, water, 
oil, rust and scale—for paint spraying, cleaning opera- 
tions, agitating liquids, hoists and compressed-air tools. 
Our Catalog will be sent on request. Write for a copy. 





STAYNEW FILTER CORPORATION | 
103 N. Water St., Rochester, N. Y. | 


Please send copy of your catalog on Protectomotor Air | 
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“Yeah, I make 30¢ 
an hour more’ 


OE works on bonus at the Allyne- 
Ryan Foundry in Cleveland. And 
. Joe has discovered that his Rotor Air 
Grinder has sweetened his pay check 
—because it is little and light and faster 
cutting than any grinder he used be- 
fore. Joe’s Rotor grinder weighs 9% 
pounds—and is vibrationless. 


C. T. Gerding, General Foreman, 
says that Rotor grinders have doubled 
his wheel life because he can regulate 
the speed with the Rotor governor, 
and use his 6 inch wheels clear down 
to 2% inches. 


To speed up production and lower 


maintenance costs—try a Rotor Air 
Tool. Our Catalog on request. 


The Rotor Air Tool Company 
5905 Carnegie Avenue 


Cleveland, Ohio 


GRINDERS Y BUFFERS 4 SANDERS y DRILLS 


Rotor Air Tools 
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Left: Four 3-Unit Reed Type S. C. F. Fil- 
ters with weather louvres used by one 
of the large oil producing companies to 
protect four Miller Gas Engines (name 
on request). 

















The Reed Continuous Filter— 





Air Filters for Every 


Engineering Need 


VER 90% of all the oil-engine and air-compressor 
manufacturers in the United States recommend 
Reed Air Filters for use on their equipment. They know 
that Reed Filters are high in cleaning efficiency, low in 
resistance to air flow and are built to give lasting service 
even under the severe conditions and pulsating air flow always 


encountered in this field. 


A Complete Line 


Whatever your requirements, 
there is a Reed Air Filter that 
exactly meets your needs. . . The 
new Reed Continuous—self-clean- 
ing, self-charging — entirely 
automatic. No personal atten- 
tion required. Unaffected by air 
pulsations and sudden changes in 
air velocity ... The Type S.C. F.— 
designed for punléeiiic manual 
cleaning—now filtering millions 
of cubic feet for well-known 
users everywhere .. . Reed Type 
E—a small, compact filter for use 
on tractors, trucks and on small 
engines and compressors. 


REED AIR FILTER CO., Incorporated 
214 Central Ave., Louisville, Kentucky 


SU RE 2 Sr eee 


Company 


Write today for bulletin No. 120 
describing all types*of Reed Air 
Filters and giving list of promi- 
nent engine and compressor 
manufacturers who recommend 
Reed. Gladly sent, without 
obligation, together with full 
details about the Reed 90-day, 
money-back guarantee. Use the 
coupon. 

REED AIR FILTER CO., Incorporated 
214 Central Ave. Louisville, Ky. 





...City 


built especially for heavy-duty, 
uninterrupted service on en- 
gines and compressors. No 
personal attention required. 





As the filtering screen of the 
Continuous enters the oil, the 
panels are automatically sep- 
arated, cleaned individually 
and again reassembled. Pos- 
itive self-cleaning is secured 
by forcing the panels through 
the oil. 





Reed Type S. C. F.—1800 C. 
F. M. capacity. The original 
American Air Filter employing 
the adhesive-impingement 
principle. Simple,economical, 
efficient. 


KERS RECOMMEND REED 


ys Tip 


Send, without obligating us, Bulletin No. 120 and full details on your 90-day, money-back guarantee. 


Postple | Uee....6c- i oa 
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and more Repeat Orders 
for Gas* Aiw Bucyrus’ “RIES 


You’ve never before seen such remark- 
able records from any gasoline shovel, 
crane and dragline. 


And that’s why the list of repeat orders 
for Gas+Air machine is growing so fast. 
Here are some of the hundreds of Gas+ Air 
owners whose second or third Gas+Air 
machines have been bought in 1928: 









































Gas+Air machines Total number of 
now owned BUCYRUS-ERIES 
George M. Brewster & Sons Co., 

Bogota, N. J... 2 13 
Morrison-Knud3en Co., Boise, ‘Idaho 3 12 
Lewis Construction Co., Los a. 

California .. 2 2 
Gaines Brothers, Fairland, " Okla- 

re 5 2 3 
Ralph Witmas, Rice, Minnesota 2 2 
R. J. Kapphahn galanin ™ 

Duluth, Minnesota . 








al Gas+Air Machines Total number of 
now owned BUCYRUS-ERIES 
James Turecamo Contracting Co., 
Brooklyn, N.Y. . ‘ 2 4 
ONE GAS+AIR SELLS AN- Richard Hopkins Company, ‘AL- 
OTHER — because it’s the fastest ee. ae 3 a 
and most powerful gasoline shovel, Wayne Ccunty Road Commission 
crane and dragline built. Detroit, Mich. . . .. 3 ~ 
As the Gas+Air has direct con- Ventura Excavating Company, 
nected, air operated engines for Ventura, Calif. . . . . - 3 
crowding and swinging, it can be Ellis & Brantley, Owensboro, 
worked much faster without the Rt eo eee he ae aS 2 5 





least jerk or jar. An cir cushion \ 
protects this faster machine. 








Write us for some output records made by Gas+Air 
BUCYRUS-ERIE shovels, cranes and draglines. The latest 
Gas+Air has numerous improvements in details—this tried 
and tested machine is thoroughly reliable. 


BUCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis., Erie, Pa., Evansville, Ind. 
General Sales Offices: South Milwaukee, Wis., and Erie, Pa. 
BRANCH OFFICES: 


Boston Atlanta Buffalo St. Louis 
New York Birmingham Detroit Dallas 
Philadelphia Pittsburgh Chicago San Francisco 


Representatives throughout the U.S. A. and Canada 
Offices and agencies in all the principal countries throughout the world. 
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PRE-6 Compressors Installed in the Ammonia Plant of The Mathieson Alkali Works (Inc.), Niagara Falls, N. Y. 


4,500 Pounds Pressure 


N TONs of synthetic anhydrous ammonia 

are produced daily at the plant of The 
Mathieson Alkali Works (Inc.), at Niagara Falls, 
N.Y. The process calls for the compression of 
nitrogen and hydrogen gases to a pressure of 
4,500 pounds to the square inch. 


Maximum efficiencies and economies of pro- 
duction require continuous operation. The 
burden of keeping these high-pressure gases flow- 
ing without break to the converter falls upon 
the compressors. They must function with pre- 
cision and must also sustain their efficient per- 
formance 24 hours a day for months at a time. 


INGERSOLL-RAND COMPANY s+ 


The Mathieson plant is served by three 
Ingersoll-Rand 6-stage compressors. They were 
made on special order and are the only Ameri- 
can-built 6-stage compressors in service today. 
They have proved their dependability and efh- 
ciency over a period of 3 years of satisfactory 
performance. 


It is significant to note that the same princi- 
ples of design and construction that successfully 
meet such exacting service conditions are em- 
bodied in the standard PRE compressors which 
are in widespread use throughout the world. 


11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montrea'. Quebec 
For Europe Refer—Ingersoll-Rand Co., Ltd., 165 Queen Victoria Street, London, E. C. 4 


914-C 
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Are you one of these? 


| Prest-O- Weld is making money for a lot of people. Are 
you one of them? 


You can develop a profitable welding business if you 
own a Prest-O-Weld outfit. The cost is so reasonable 
your profit on five good jobs will pay for it. And it’s easy 


to operate. Any good mechanic can learn to use an oxy- 
acetylene blow-pipe. 


Prest-O-Weld is made by the Oxweld Acetylene Com- 
pany, the largest manufacturers of welding and cutting 
apparatus—your guarantee of satisfactory service. 


It is sold by jobbers everywhere. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 
NEW York City, 30. 42d St. [T[g{a] Cxicaco, Peoples Gas Bidg. 
SAN FRANCISCO, Adam Grant Bldg. 
IN CANADA, Dominion Oxygen Company, Ltd., Toronto 
STOCKS IN 38 CITIES 


PRESTOWELD 
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The Most Highly 





Announcement 
of Technical Books Developed Gasoline 
| Powered Dragline 
COMPRESSED AIR eee p Pig, at yeaa Associate Editor on the Market 


Price, $3.00 Net, Postage Paid. 


DIESEL ENGINES, MARINE-LOCOMOTIVE-STATIONARY, by David 
Louis Jones, Chief Machinist U. S. Navy. 
A Complete Thoroughly Practical and Comprehensive Treatise Describing 
and Illustrating American Types of Diesel Engines, with Instructions for 
their Installation—Operation— Maintenance. 


565 Pages, 6x9 inches, 341 Illustrations. Price $5.00. 


FLOW AND em ae ae OF AIR AND GASES, by Alec B. Eason, 
. C. E., Associate Member of the British 
gk ok of Electrical Engineers. 
This book is one of the most valuable compressed air technical books issued 
in years. It is an indispensable engineering work for those delving deeply 
into the subject, quoting 250 authorities. 


252 Pages, with charts and equations. Price $12.50, Postage Paid. 


PUMPING BY COMPRESSED AIR, by Edmund M. Ivens, B. E., M. E., 
Member A. S. M. E. 
The Compression, Transmission and Application of Air, with Special Ref- 
erence to the Lifting and Conveying of Liquids in connection with the Dis. 
placement Pump and Air Lift. 








266 Pages, 6x9 inches, 124 Figures. Price $4.00 Net. It requires the experience gained from building, and 
observing the performance of hundreds of machines 
TECHNICAL METHODS OF ANALYSIS, by Roger Castle Grifin. on actual contracting work, to bring out weaknesses 
Every chemist who is Serpe sel will find this book a “s they can be remedied : Back of the modern 
wiahiy coheiinietinuaas week. P&H is the experience gained in building more than 
enahgamethods presented have all been weed zany dimes ond are "iene | 2500 gasoline-driven machines over a period of 15 
Inc. years. Today there aremore P&H gasoline-powered 
936 Pages, 514x8, 44 Illustrations. Price $7.50, Postage Paid. excavators in service than any othermake. Asare- 
sult, the P&H offered you today is the most highly 

COMPRESSED AIR DATA, by William Lawrence Saunders. developed gasoline dragline on the market. 

Edition Copyrighted. 


Price, Domestic, $3.00 Net, Postage Paid. 


MECHANICAL ENGINEERS HANDBOOK, by Lionel S. Marks, 
Editor-in-Chief. 
Prof. Mechanical Engineering Harvard University, Assisted by 
over 50 specialists. 


Fundamental theory is thoroughly covered and the engineering data through- 
out have been selected always by specialists. 


1800 Pages, 1000 Illustrations. Price $7.00. ly Yd. ---- % Yd.----1 ¥d.----14% Yd. 








MECHANICAL AND ELECTRICAL COST DATA, by Gillett ° ‘ ‘ 
and Dana. aie P&H Gasoline-Powered Draglines are made in four 
This is the only handbook devoted exclusively to the costs and economic sizes, each readily convertible into Shovel or Crane. 
data of mechanical and electrical engineering. Catalog 63-X gladly sent on reauest 
1734 Pages, 414x7, Flexible, Illustrated, $6.00. 8 8 y = P 
ischf C I 
ESC Se Harnischfeger Corporation 
This book contains the fundamental facts ond theories of electricity and its Established in 1884 
present. day applications, in an easily understood way. 3803 National Avenue, Milwaukee, Wis. 
O& Enges, HE iengeetiqnn Eee. New York Export Office, 50 Church St. 
CENTRIFUGAL PUMPS, by R. L. Daugherty. ARGENTINA a 
Presents the features of construction, the theory, general laws, testing and Henry W. Peabody & Co., 1370 Avenida de Mayo, Buenos Aires. 
design of centrifugal pumps. BRAZIL > ie tea 
192 Pages, 111 Illustrations, $2.50. enetiiie tenet a Gon P.O. Bex S08, Rie de Jancive. 
an: Estates & Produce Co., Ltd., Belize. 
DIESEL & OIL ENGINEERING HANDBOOK, by Rosbioom. a Lukinovic y Cia, Antofagasta. 
Fourth Enlarged Revised Edition. . MBy Benard Y Cia, Ltd., 3 C., Avda Brasil, 929, Valparaiso. 
“Diesel & Oil Engineering Handbook” is the world’s most practical book OLOM 
of instruction and Ready Reference Guide for Diesel and other classes of Oil Ernesto ny ag Edificio Lopez, Bogota. 
Engines. and their related subjects for land and marine service. Eliseo Osorio G., Pereira. ti 
The language throughout is such that the average person can understand. Tulio Ospina y Cia., Medellin. ila. 
Tables, Formulae, Illustrations, Questions and Answers are valuable to Parrish & Co., Apartado No. 6, Barranqu 
the skilled as well as lesser skilled persons. COSTA RICA 
Montejo y Arce, San Jose. 
Size 5x7, Approx. 800 pages. Price $5.00. CUBA 
Havana Fruit Co., Apartado 1624, Havana. 
ECUADOR 
Tobar Donoso Hermanos, Quito. : 
Make all remittances payable to Compressed Air Magasine. GUATEMALA 
awn & Company, 8 Avénida Sur No. 6, Guatemala City. 
H . 
" ay Sales Co., Puerto Principe. 
. MEX 
The Compressed Air Magazine Adolfo Blumenkron, Avenida Uruguay No. 78, Mexico, D. F. 
of ; ee > Lindo, P. O. Box 112, Pa Cit 
Book and Periodical Bureau St re: OM ames Ch. 


unueon petite. Apartado 146, Lima. 
11 Broadway New York City Saas Machinery Co., Gral. Rondeau 1760, Montevideo. 























Sectional View 
a 709 Jenkins Au 
un for cleaning 
purposes 


Stops Air Waste 


A Jenkins Air Gun responds freely to a press of 
the button, and closes when the finger is lifted—a 
feature which makes it impossible to accidentally 
leave the gun open. 

Leak-proof contact at the seat is another reason 
that a Jenkins stands for no air waste. A combina- 
tion of spring and pressure holds the valve closed, 
while a Jenkins renewable disc of resilient composi- 
tion adjusts itself to the seat surface. 


JENKINS BROS. 


80 White St., New York, N. Y. 133 No. Seventh St., Phila., Pa. 
$24 Atlantic Ave., Boston, Mass. 646 Washington Blvd., Chicago, Ill. 


JENKINS BROS., Limited, Montreal, Canada; London, England 




















enkins Valves 

















A Low Cost, Dependable 


Underground Shovel 


Attractively priced to meet a long felt 
want by those engaged in mining and tun- 
neling operations. Can be used in narrow 
drifts and tunnels, yet its wide clean up 
path of 18 feet makes it equally suitable 
for large rooms and stopes. 


Bulletin DR-10 describes it. 
Nordberg Mfg. Co., Mitwaukee, Wis. 
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These Rings Saved 


Q Strokes per Minute 



























In a recent test Garlock-108 
Glassy Hard Black Packing Rings, 
saved ten strokes per minute of the pis- 
ton rod on an inside packed boiler feed 
pump. The pump packed with Regular Rock 
Hard Hydraulic Packing required nineteen 
strokes per minute as against nine strokes per 
minute when packed with Garlock-108 rings 
to deliver the same volume of water. The 
Garlock-108 rings give nine months 
service, while the Regular Rock Hard 
Packing had to be replaced every 
few weeks. 


















It is easy to picture 
the immense saving that 
will accumulate when Garlock 
Packing Service is used. 








In the instance mentioned above far 
less power was consumed, the wear 
and tear on the pump greatly reduced 
and labor cost of repacking brought 
down to a Minimum. 








Put your Packing Problems in. 
the hands of a Garlock 
Service Man. 






THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 
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Sandblast or paint 
with the ag, 


A comnon SENSE INVESTMENT 


IN SLACK TIMES you will find MULTI- 
BLASTERS invaluable treating your buildings, 
machinery and equipment in general, also var- 
ious materials. 

IN GOOD TIMES you need MULTI- 
BLASTERS to bring down costs and speed_up 
production. 

AT ALL TIMES a set of MULTIBLASTERS 
should be ready for immediate attachment to 
your air lines at point nearest the work. 

No tanks needed. Sand is syphoned from 
barrel or pile; paint from any capacity conven- 
ient container. Your compressed air does the 

5S work. 
: Oy 10 DAYS TRIAL by Par- 
SE ecels Post or 
Express. 


r 


NOTE THESE PRICES 


Why pay more? 
George M. Stowe, Jr. 


Manufacturer Simce 1904 


6&3 Forest Ave Buffalo. N.Y. 
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ERIE 


Compressor 
Governor 


For Single and Duplex 
Steam Actuated 
Cem- 







Governs the speed of Compressors to main- 
tain the slowest constant speed which will fur- 
nish any required supply and will maintain 
practically a constant air pressure, whatever 
the supsibenent if within the capacity of the 
compressor. 


ERIE UNLOADER 


: NEW STYLE 
For Sin . Duplex and te ge 
Stage team, Belt or 
riven Air Compressors 








Maintains practically a air pressure, whatever the require- 
mnt. Completely ~ ht pow and pat Compressor without shock or 
strain. 


Complete Catalog Upon Request 
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THE TOOL-OM-ETER 


shows instantly the flow of air in a pipe or hose, 
measures the actual consumption of any tool, ma- 
chine cr process operated by Compressed Air, en- 
ables ycu to maintain equipment in economical con- 


dition throughout its useful life. 
Adopted by leading pneumatic manufacturers and 


by Compressed Air users in all parts of the world. 


Write for Bulletin A-6. 


We also make the NEW JERSEY BLOWER 
for forges and Gas Furnaces (Bulletin B-2) and the 
“DRIAIR”’ SEPARATOR (Bulletin D.A.) 


Foreign Agents 
Ingersoll-Rand Co., London, Paris 
Montreal, Johannesburg, Melbourne 
American Trading Co., Tokyo, Yokohama 


NEW JERSEY METER CO. 


PLAINFIELD, NEW JERSEY 


















For Every Engineer-Machinist -Fireman 
Oiler- a 





ACUNEERS Encineers Excine lENcimeeRs} | i WMEERSY, FGIMEERS 
MecKanicst | iMECMamICSE |MechamicS|) (Mecnamics 5 
Give § | y | Guroe GuioE 
f r L 


wics 
Cure Fi 


By A y WH 
_ tb ZZ RE = LZ _v ZA 

a Zi es ___ a 

lA, see = 

=| P| ‘Avseis) te Auoets 
F 
: i 
; STEAM FIRING 
t FUEL # | o1L 
ECOMOMY), | BURNERS, | 
BOILER | STOKERS 
ONSTRUCTION) | REDRIRS 


















Here are the correct 
answers to Engineering 
and Mechanical Ques- 


Engineers Guide To Success 


“I appreciate the fact of your 
corapany putting out Audel’s En- 


ul 
gineers Guides so reasonable and 
tions —in a handy form. Iknow they will help me to bea bet- 
When you are stuck on a ter mechanic.” 
job, consult Audel’s Guides. It H.H.Lee, McRoberts, Kentucky. 


will save time, labor and money 
for you. These authentic guides 
teach the best engineering practice. 
Don’t guess or take chances. 


Self-Educator & Study Ciena 


This library is a gold mine of practical = 
- feat. branch of Engineering. 

ineers & Mechanics Guides in 8 pocket 

s is a self-educating study course for 
the student; the standard reference work 
for the chief. Thousands of rules, tables, cal- 
culations and diagrams make it easy to read 
and learn. Latest inside information on the 
theory and practice of modern engineering 
for reference study and review. Thousands 
of new short cuts that make the job easier. 


INSIDE INFORMATION: 


Here is a partial list of the many subjects covered:— Engine Principles, Valve 
Setting, Pumps, Corliss Engines, Unifiow Engines, Pumping Engines, Con- 
tractors Engines, Locomotives, Marine Engines, Turbine Engines, Gas Engines, 
Oil Engines, Indicators, Producers, Aviation, Steam, Fuel Economy, Boiler Con- 
struction, Firing, Oil Burners, Stokers, Boiler Repairs, Pipe Fitting, Heating, 
Refrigeration, Elevators, Dynamos, Motors, Lighting, Wiring, Electrieal Dia- 
grams, Radio, Electrieal Reference and Calculations, Ready Reference. 


g VOLUMES 475) PAGES p75 PICTURES 


Easy To Carry! White Paper DIAGRAMS 


CONFIDENCE comes from KNOWING! 


Learn all there is to — about the job you are 
working on. The quick reference index in the 
back of each of the Guides will lead you quickly 
to the information you ought to have. When you 
have learned the WHY and the WHEREFORE 
of every angle of the work you have in hand, 
then branch out and learn all there is to know 
about other subjects that have some bearing on 
' your work. You will have great confidence and 
peace of mind because you will know your job! 


m1 Pay as you learn, Our easy terms of $1 a month 
i") are within your reach! 


FREE BOOK—FOR LIMITED TIME While the edition lasts, “Audel’s 


Answers” will be included with each 

set of Audel’s Guides. Contains special information fcr 

those who want to go before the board to get a license 

Makes Engineers exams easy. Send this coupon at once. 

ee a ena ae Ca 
T 


HEO. AUDEL & COMPANY 
| 6S West 23rd Street, New York City 
Send me AUDELS ENGINEERS AND MECHANICS 
} GUIDES, 8 numbers, $12, and ““Audels Answers” for free 
examination. If satisfactory, I will send you $lin 7 days, 
i then $1 monthly until $12 is paid. 
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New, better, 
enlarged edition 


Every reader of Compressed Air Magazine is 
entitled to a copy provided he is in any way 
responsible for power transmission results. 

Preceding editions of “‘The Belt that puts the Pull in 
the Pulley” are well known all over the world. This new 
edition (which is the sixth) is more than twice as large. 

If you are a user of belts, electric motors, or trans- 
mission of any kind that might involve the use of belts, 

and if you are anxious to improve your transmission effic- 
iency and economy, this new 68 page treatise will be found 
very helpful. 

The booklet tells plainly why modern VIM Leather 
Belting is so decidedly superior to old-fashioned Oak 
Leather Belting. It illustrates and describes a number of 

very simple tests that anyone can make with his hands, 
| on a glass top desk, in an ordinary vise, with a speed 

counter, in a bucket of hot water, over a flame and on an 
emery wheel. A college laboratory is not necessary to 
prove the superiority of VIM. 

However, don’t suspect that VIM ever sidesteps college 
laboratory tests or any other kind of tests. Wherever 
comparative tests have been made in government and 
state laboratories as well as in college laboratories VIM 
has invariably proved its superiority. And wherever VIM 
has been tested under actual working conditions alongside 
of the best substitute and oak leather belts obtainable in 
the world, VIM has also invariably won out. 

Remember, please, that you are always welcome to the 
services of a Houghton Man. He will gladly call to go 
over your power transmission problems with you without 
making you feel obligated in the least. 


E. F. Houghton & Co. 


Since 1865 
P. O. Box 6913 North Philadelphia 
AND ALL OVER THE WORLD 
Fill in, Tear off, and Mail 


E. F. Houghton & Co., 
P. O. Box 6913, 
North Philadelphia, Pa. 


Please send a copy of “The Belt that puts the Pull in 
the Pulley” to 








CAM-C27-68 








There is a 


Ladew 
Leather Belt 


for every working condition 
for every drive difficulty 
for every industry 


LADEW 
Rich With 93 Years Leather 


Belting Experience Can Solve 
Any Belting Problem 
The Proof Book, or Catalog Tell 
Some Interesting Stories in Words 


and Pictures. We'll Send You 
Either or Both 


Edw. R. Ladew Co., Inc. 


Leather Belting and Leather Specialties 
SINCE 1835 


29 Murray Street New York City 





























MACHINERY 


ILLUSTRATORS 





Half Tones and 
Zinc Etchings 





PHOTO RETOUCHING 





Specialists in 
Wash and Line Drawings 


JEWETT 
24-26 Stone St., NEW YORK CITY 
Correspondence Solicited 
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Arrow Head 
Experience 


Is Your Assurance 
of Outstanding Quality 


EARS of aggressive pioneering in piston 

and pin development underlie Arrow 

je Cave Me alusiselamaltomicteteltettar tm ellicelelr tate! 
pin headquarters for motordom. 

Arrow Head was the first to provide pistons 

and: pins in fitted units—ready -to install. 

Saves motor makers 20 costly machining, 
inspecting and fitting Operations. 

Balanced assemblies are 

another original Arrow 

Head achievement of far- 

reachingimportance. [he 

uniformity which prevails 

aataeleraareltian Mla ae) ms Cauehty 

Je nro alticelarer tate Mm ellelimels 

PVOMmelae(s mel am alttaletace met? 

sets, is possible only be- 

cause of Arrow Head’s 

greater advances in metal- 

Thatawer tate mvetsaletifeniit tee 


anenieee Weevuettatatce 


Products 
Let Arrow Head -Special- 
machinis Ticmete a Cmueltraalticeiaie tare 

wane, t : - 5 
a pin problems. They will 
asemueltmeleetiameticir tater 
Tarcme perv etawme tate mel (ere atl «s 
service at low cost. Write 

today. 


ARROW HEAD STEEL PRODUCTS Co. 
Buffalo MINNI APOLIS, MINN, Chicago 
“Piston and Wrist Pin Specialists to Builders of All 
Sebi sd Interna mb yn ors, Ab and Cihem- 


ompressors, nines. 


Arrow! Head 


Pistons Piston Pins 








Axle and Drive Shafts 
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‘*You 
can do 
it bétter with 
Gast”’ 
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Find 


particularly in winter 


ATER is detrimental to pneumatic tools 

because it washes away the protective coat- 
ing of lubricant. With the lubricant gone, wear 
and corrosion bocome rapid, and the life of the 
air tool is cut short. 

In the winter, with wet air, there is a further 
danger of air lines, valves and exhaust ports 
freezing tight, causing production delays and 
idle labor. 

Gast Compressed Air Separators are simple and 
inexpensive. In traveling from the inner to the 
outer chamber the air must pass through several 
layers of coarse brass screen which forms thou- 
sands of baffles. 

The moisture and oil which collect on the 
screen fall to a dead air chamber from which 
they are drained. Gasts will save you time and 
money. 

We will gladly send you a separator for a test. 


Smith-Monroe Company 
1910 South Main Street 


South Bend, Indiana 












CAM12-Gray 
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nine oem IE 


for removing oil and water from com- 

pressed air. 30 years experience in de- 

signing separators. 

Cyclone Suction Sand Blast Nozzles for 

Cleaning Iron, Steel, Brass and Stone. 
SEND FOR CATALOG 


The Direct Separator Company, Inc. 


Syracuse, N. Y. 





























Noise Suppression 


—makes factories safer 
—improves efficiency 
—promotes good will 


"THE benefits gained by suppressing factory 
noises are by no means intangible. Often, they 
can be measured in dollars and cents. 

Threats of injunctions stopped; danger due to 
unheard warning signals removed; losses due to 
misunderstood orders minimized. 

Indeed the more quietly plants operate, the bet- 
ter the conditions all around. 

t : Maxim Silencers are taking a leading part in 
FORSYTH SHER 8) making plants quieter. . r 

; Maxim Silencers are what you need in your 
plant—if there is any kind of an air, gas or steam 








A typical Maxim Silencer installation. noise. 
In this case, the intake to a compressor is 
being quieted in the plant of the Forsyth THE MAXIM SILENCER COMPANY 


Leather Co., Wauwatosa, Wisconsin. Hartford, Connecticut 


Agencies in principal cities 


Be sure to visit our Exhibition at the New York Power Show—Booths 423 and 424 


MAXIM SILENCER 




























For Industrial Purposes — 
AN 


PIS CMANN 


of \The Foremost Magneto 


ay — for Construction Equipment 


-N 


























The overwhelming choice of the 
builders of high quality equip 
ment. Favored by contractors 
everywhere. 


EISEMANN MAGNETO CORPORATION 
165 Broadway - New York 
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General view of the plant of the Hecla Mining Co. The automatically rotated, R-51 “Stopehamer” did 
This property produced over two million ounces of much towards making the splendid records at the 
silver in 1927. Hecla Mine. 
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_ Lubricating 
un Oil 


com | 
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Air compressor runs 
48 months without 
one bearing or cyl- 
inder trouble trace- 
able to faulty lubri- 
cation. Let us tell 


you the story. 


ae ee 2 


VACUUM O14. COMPANY 


istributing warehouses throughout the country 


Headquarters: 61 BROADWAY, NEW YORK Branches and a1 

















